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ed'.in the World, hath 
jufMy \abliged rherh bbth 
to. applaud: andi/admire 
You; *and' no'' Wonder 
then, that*it ſhould raiſe 
in me. an Ambition to lay 
this at Your Feet ; where 
whilſt /I| lye-ſecure;from 
the Cenfure of the World 
under your Grace's Pa- 
tronage, I have this great 
Advantage; that in.what- 
ever I can fay; in relation 
to/your Hluſtrious Cha- 
raCter, I cannot be Guil- 
ty of Flattery ; fince the 


V orld univerſally agrecs, * 
tar Your Noble/Qugli- 1 
hgationsarenot unyorn 
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_—_ leſs'co xx 
ons in'State:Afdairs, than 


your Virtue and: Piety;in | 


Divine things:;7; the: For- 
merhaving rendreed You 
both acceptable and fer- 


viceable in :Council,;: as 


the Latter have made You 
an Eminent and 4lluſtri- 
ous [Example of:Chritkia- 
nity1 ; {o ithat: You. be- 
come {erviceable:to your 
Country. upofi a:double 
ſcore; Your Vaurtues.in- 
cite your Admirersto w 
ſue and emulate G 
tions, -and your Wikdom 
A 4 and 


oy 


what:is.much'more difh- 
cult, like aWiſ-and Pru- 
denr States-Man ; You 
gain the People' not: by 
CN, ' but” Exam- 
-: But on: this Qcafion. I 
can makeuſeof no greats 

| cr 


o 


"» 
Ts. 
: 
"ow #0; 
ow +1; 


— 

* 354 
E 
A 


SS 


» 


& 
ua 
—_—_— 


: 


& - GS £& 


in better Words than-tam 


now: Maſter :of, rhat;:/as 
there WaSno eo conlpicuowsin 


to gIVeE. eſter 
by: conferring that Ho- 
_ on:You;: which You 

before deſferved:. 

ut not-to enlarge. t00 
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Let me therefore FR 
admirethaniendeavour'to 
delineate ſo Noble and ſo 
Greata Character ; which 
beithever ſo well copyed, 
muſt 
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mulſt come far ſhort of its 
truly 1luſtrious Origi- 
nal. , 

_ I ſhall therefore only 
add, that all Your Admi- 
rers wiſh that You may 
long continue an Orna- 
ment of the Engli/b Nati- 
on, and a Standard of Ho- 
nour and true Nobility ; 
which are more *particu- 


larly the Wiſhes of, 


May it pleaſe your Grace, 
Tour moſt humble, 
and moſt devoted 


Servant, 


RICHARD BOULTON. 
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caly/2 ot Ban 
ada m the Gifu 
pufice 29 th two. preceding 
che, 4-ory the Reaſons _ 
. the. Fubjetts 


Firſt, The Second Volume conclu- 
ding with thoſe Subjetts which are more 
immediately the Objefts of our Senſes, 
viz. Taſtes, Odours, and Colours, this 


EIT oily whe of : yi 


to is added, what he 
a "Livered concerning Fire and 
Flame, and Ich Bodies Sohick chief- 
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Subjefts bp a Relation one to —_ 
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therto been ſo weld. accepted t$y be 
Learned; it would be Ingratitude in 
me not to return them Thanks, for re- 
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ai rr, ature of one 
bo'values himſelf upon nothing more than 
hat be bath had the opportunity of paſ- 
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I Rakes it lf des u6e 6aly oblig 

me to make a Thankful Acknow- 

*, "<hag Your Favours, butat the ſam& 

time, makes the Obligations greater , ſince 

the ity of owning Fayours re- 
ceiv'd from Eminent Men, makes an Ad- 
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And if Gratitude be ſuch a Virwe as 
carrics along with it it's own Reward, and 
alſo a furuce Obligation, it is the greater 

to Me, that whilſt I own your 
[frown 1 lay a Foundation for a 
ſecond gment ; Bur more, that 
it gives «hE the ity of fdlliciting 
Your Patronage, (which you are ſo free to 
give to ; Fo may promote Na- 
rural The Noble Dikgn of 
reef 5.7.0 hs which; Four Srnien 
makes you an Uſcful, but Your Qualiich- 
tions s aidre Gerviccable Mambc2: 

And as ur continual Contributions 
to the Philoſophical Tranſactions , for 
which ld is odlig'd <0 =_— 
and Roy ity, bd in” | 
to You, makes them the more Vale 
ſo Xour Readineſs to encourage my weak 

iven me ſufficient Reaſon 
Ay 
& ror tt: 
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and Mott Elemble Servent, 
R' BOULTON. 
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| To the 
READER-. 

Candid Reader, | 
Lthough it is the General Conſent of al 
Learned Men, that the Author's Works 
eferve the higheſt Eſteem amongſt alCultivators 
of Natural Knowledge ; yet it is as common a Com- 
plaint that long ; vat and too frequent Excur- 
frons interſpers'd through bisWritings make 'em 
leſs ſerviceable to Vulgar Readers, who are una« 
ble to carry his Senſe þ. 44 with them,when inter- 
rapted too often mithDigrcitons phich have little 
or no Relation to the Subjett nonfiderat ion. 
And as hisProlix and ComplaiſamtWay of Wri- 
ting is ſome Diſadvantage to YVulgar Readers z [a 
there are ſome, who, tho they have Abilittes ſuf- 
ficient to.extraft the Inſtruftive Part,and to paſs 
over his Prolixities without loſing the Advantage 
of his Improvements ; yet they are not backwards 
to ſay,that the Reading of Compliments takes up 
$00 much time, and they had rather have the In- 
ruttive Part, without his long digrefſive Excy- 
ſes, fince M:n,defirous of Knowledge,and leſs lu- 
dious of Compliments need no es to render 
Kiiow/edge Acceptable,it being ſufficiently recoms 
mended to Inquifitive Readers by its ewnUſeful- 


Lf > a, i 
N TheComfideration of this made me more willing 
t0 be concern'd in a Work, likely to be uſeful to 
> vulgar 


 - The PREFACE tothe READER. 
vulgar Readers,and Acceptable to All ; being de- 
firous and ready, to take any Opjortanity of EX- 
preſſing my Willingneſs to do any thing, that may 
oblige the Learned World, or tend to the Im- 
provement of Knowledg. 

For tho it is not to % deny'd, but that Com- 
pliments are great Ornaments and ws! pu of 
the Candor of a well accompliſh d Author ; yet, it 
is to be allow'd, that, as too many of the fineſt 
Flowers may as well intercept the Light of the 
Saunas an obſcure Cloud, ſo Compliments may 
prejudice Knowledge if too frequent, as ſoon a 

leh emtertaining Digreſſions. 

And if Digreſſions of any kind be of Diſſervice 
to the Reader, and conſequently Diſadvantagious 
to the Author,it will be the more acceptableWork, 
if whilft 7 to gratifie the Reader, 7 
become ſerviceable to the Author, in diſperfing, 
thoſe Clouds ; which, the' they may ſeem Gentle- 
men-like Embelliſhments, are not ſo emertaining 
to Philoſophers, who confider things juſt as they 
are without: Additions of Art or Rhetorick. | 

Having thus briefly given the Reader the Rea- 
ſons which induc'd me to the preſent Work, I ſhall 
in the next place proceed to give an Account of 
the Wark it ſelf. | 
Mtn then, confidering that the Author's De- 

» and Aim was not to improve Knowledge, 
but, to uſe a Motto prefix'd to one of bis wales 
from the [ilyſtrious Veralam, Potins promovere 
in multis,quam perficere in paucis ; and fince 
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in order to a general intellig;zble Syſtem of Phi- 
loſophy, he was ſollicitous of collefting as many 
Phaznomena as he conld,and which might be ſer- 
viceable in framing ſuch a Syſtem ;; ſo [ have, 
(that the Author's Aim and Defign might not be 
prejadic'd by an Abſtratt), taken Care both toEpi- 
tomize thoſe things in which be might be ſaidper- 
ficerc,and likewiſe have takenCare not toomit the 
leaſt Phzxnomenon which might contribute to the 
pronioting of Natural Knowledge : So that I can 
juſtly ſay, there i nothing in the Author's Works 
which 14 not in the Epitomy, except Digre ſions 
and Apologies. : a 

And as I have taken Care to omit nothing, /0 
I bave been as ſollicitousto draw an Epitomy 
without any Enlargements, which the Nature of 
the Subjeits did not require or "without contratt- 

® ing, more than the Subjefls would admit. 

And further as where the Author has laid down 
ſeveral Hiſtorical Truths by way of Notes without 
Philoſophizing upon them his Defign being to pro- - 
mote as well as perfett, 1 bave takenCare to avoid 
any other Connexion than the Author thought ſuch 
Notes requir d, ſo I thought my ſelf oblig'd to 
give an Abſtratt of the Author's Philoſophical 
Thoughts, where he hath interſpers d them with 
bis Fliftorical Truths, that the Work might be 
more perfet, 

So that theReader will have in the following 
Volume, which contains about 30 Sheets befides 
the Cuts,as much Matter as in the Original takes 
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wp near 200 Sheers which will not only carry this 
Advantage with it, that what before would have 
taken up near two Months time in reading,may be 


read in a Week,but he will likewiſe purchaſe Phi- 


Joſophy at ſo cheap a Rate ghat upon that Account 
#t will undoubtedly be more acceptable, the Price 
of this Volume coming far ſhort of Forty Shillings, 
which the Books Epitomiz'd in this Volume al- 


 moſÞ amount to. But what ts the greater Adwvan- 


tage is, that ſo much Knowledge compris'd in ſo 
ſmall a Compaſs, will be more eafily accquir'd þ 
young, Philofophers, who in larger Volumes are 
apt to forget what they left at the Beginning, be- 
Trades arrive at theBud of them : But by this 
Epitomy, a Syſtem of Philoſophy being brought, 
almoſt before the Eye at once,it will be more eafily 
ſwallow'd and digeſted. | 

But whtlft I am confidering the Advantages 
which theReader will receive by the Abridgment, 
T am told by the Bookſellers, that it us likely to 
meet with ſome Diſadvantages upon another Ac- 
count ; for it being common for Buyers to efti- 
mate the Value of a Book by the Bulk they may 
think too great a Price put upon this Volume ; 
And therefore, the Bookſellers think it neceſſary 
that I ſhould acquaint the Reader that their Rea- 
fon will take off that Objedtion ; for befides, the 
Dearneſs of Paper, and the Number of Cuts com: 
*ain'd in thus Volume being ſo chargeable as to 
amount to a fourth "Part of the 8 of the 
Book ; it is w'd that the Uſefulneſs of the Cuts 
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will excuſe the Dearneſs of it ; for tohave Prints 
ed an Abridement without ems, wanld have wade 
it dearer, tho' of a lefs Price, the Cats being as 
requifite to Tluftrate the Author's Works, as 
Maps in Geography to render Accounts of the Tere 
raquoous Globe more intelligible. 

Thus much being ſaid in favour of the Book- 
ſellers, T fhg{! now proceed to give a brief Arcount 
of the Method # have. taken in this Volume, re» 
ſerving a further Account of the ſubſequent Vo» 
lume 138 the Publication of it. 

And firft, confidering that it is the uſual Me- 
thod in Syſtems of Philofophy, to begin with Ge» 
nerals, and thence to proceed to Particulars ; 
and likewiſe to lay down Principles in Order v0 
Explain the ſeveral Phaznomena of Nature by 
thoſe Principles 4 Þ bave in ance with ſo 
reaſonable a Method, firſt laid the Dottrin 
of Forms and Qualities, aud the Principles by 
which thoſeQualities are diverfified, from whence 
likewiſe arife thoſe various Forms from whence 
each Particular Quality is deriv'd ; and becauſe 
ſubordinate Forms depend on the ſame Principles, 
and differ only from fimple or complex Forms in 
reference to their Uniow in Compound Bodies. 
# hqve likewiſe adjoyu'd an Account of them, 
which Dottrin of Forms and (Qualities is further 
Hiuſtrated by  Frxperiments and Obſervations 
annex'd by our Auther for that purpoſe : And 
becauſe there is an Afinity betwizet thoſs Rpes- 
rimexts, and thoſg made by our Awuthor on _ 
Ws 1-4 erre 
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ata I have annex 'd an Abſtrafi of bis bis 
which is not only a farther 
of the Doftrin of Forms and (2zali- 
ties, Thr of he lin Fans al Gol 
ftrating what be oamangye> vx concerning thoſe Gene- 
ral Aﬀeftions of Matter, hngy'av by nd Firmmeſs, 
I have in the _ down what he 
Teaches apt Cathglick Mode; 
of Matter ; and fince our Author in bis Chapter 
of Flaidity ons one taken notice of the Su- 
perfil Fig Fluids, I have to that added 
concerning the ſame SubjeF in 
pr Phi Tranſattions, and becauſe the 
Firmneſs of Redic is ſaid to proceed from a 
Reſt in their Parts, I bave ſabjoyn'd to that an 
Efey of the Motion of the Parts of Sdoligs : 
to concluds the firſft-Book, which Treats of 
the moit General Afﬀettions of Matter, I have 
added an Account of the Effetts of Languid Mo- 
- and the Sou gernp ed of it Lewd ge 
bolick Mediums, viz. Fluids 
mon theſe more Catholick - wa of Ne 
- mo Explain'd inthe firf# Book, to diſtin- 
rom Qualities more Particular 5 in 
Book I begin pps Daieie of 
Pyar Qualities, which do not only depend 
on the, Motion or Refi, Shape, Sr ad fer 
of Matter, but likewiſe o# the Strutture of 'the 
 Waldas ow +6 5" 3" and the Laws of Na- 
ture 41: now 
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tain'd in Our Vortex, is the Subjett chiefly of 
the following Sheets, having firf? with aw 


Iniroduttion to Particular (Qualities ; I proceed 
to conſider, firſt the meft General Obſervations 
in the Earthy Region, and from that proceed to 
confider Submarine Regions, after which, by way 
Introduftion to the Region of the Air, 1 
added an Eſſay of the Natural and Pre- 
ternatural _ of Roe yo Particalarl, 
the Air, from which proceeding to Expers- 
GY made in the Air. thoſe chling the firft 
Volume ; In the ſecond Volume I ts 
what be ſays further relating to the Air ; in 
which] ſball give a further Account of the Me- 
thod taken in that. | 
| ys ya briefly given the Reader an Ac- 
p wack ſh pany pay: Rn the 
aining him any longer, ſubſcribe my ſelf t 
Candid Reader's Bs 60 


Very Humble Servant, 


R. BOULTON. 


Los THE 
INTRODUCTION, 

Repreſenting the Grounds and Excellency of 
CORPUSCULAR PHILOSOPHY. 


" FAVING in the Prefact piven the Rea 
N RE EC AR He 
"41 'DY Way Intro on, re ent 
the, Gfounds and Excellency of the Corphſeul4r 
hoo \a+deliver'd. by:our Author. © 
And firſt: It hath this to recomtnend it above 
all other $ of Philoſaphy; That it teaches us 
.AOk, as th in of the Eprearears does, that 


the was made inf an! V, 4 
orid an acuum, by 


e of Arofis5 \nor-a$ the _ 
ans, That Matter,firſt put into Motion'by GOD, 
convened into a World, as now conſtituted, by 


Laws aical oaly yz but it allows the Omm- 
a greater ſhare in the Works of his 
teaching that the Motions of the ſmall 
Parts of Matter, which compoſe the Univerſe, 
whos nes by that Wiſk Archite&, who when 
he conſtituted the World, eſtabliſh'd the 
Laws wh ve way So that we only _— to 
explain thoſe as now conſtituted, and how 
are Mechanically carry'd on. oF 
In doing of which, it accounts for the ſeveral 
Phenomena of Nature, by Principles more intelli- 
gible and clear, than the DoQrin of the Peripa- 
rericks ;, ſince it is much more ecafily underſtood 
what 
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what I mean by Motion or Reſt, Size; Ors 
der, Situation, and a Coatexture of he Fen of 


Matter, than by fanciful Ideas rene Oe 
Dofia of Privation,Subſtantial orms,and their 
EduGion, &c. 
a leſs Advantage over 
les of the | 5, {ince 
it accounts for ſeveral Phenomena, which they are 
at a loſs in ; as Eclipſes of the Sun, whi 
brought on, and remov'd by « Loon! Motion of 
the Interfering Body, anc thaks chars pncem'd 
in the Phenomenon : Or, to uſe another Inſtagce, 
it is caſily underſtood, that the Image'of a 
Mevcal into the ir, by TT 
Looking-glafs, are more Naturally a for 
by  Refraftion of the Rays of Light thaa any 
ſtatical Principles. 
beſides the Iatelligibleneſs of our Princi- 


—_ it is a farther Recommendation, that none 
are more Primary. than Matter and Motion ; 

which-is the firſt General Aﬀection of it, mor can 

wy horny rem. ple; None more Primary,becauſe 

fame Parts of Matter been always in the 

ns they could not be div 5 thare- 

fore Motion was Eg Nor could. 


any be-more ſun neither could be divi- 
ded into Parts of a different Denomigation; fince 
all Matter is Matter, ad al Mates maſt 
bear the ſane * re Ren, 
And as none can be more \ Primary 
none can be more Comprehentive ; fincesMotzon, * 
Size, Figure, Order Texture, may be diverſt- 
fy'd thouſands of ways; and as whole Librariesare 
made of Twenty-four Letters, ſo the ſeveral Phe- 
nomena of Netw may be explain'd by the "—_—_ 
a- 
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Varieties of Textures, and other Differences, 
ariſing from the various Changes our Principles 
are ſubje& to. | 

- Nor are the rune camaro of _ 
ture alone explain'd by onr Hypotheſis, bat thoſe 

ities eſteem'd Occult cho the Particles 
w are concern'd in ſuch ——_— as 
aborind with occult Qualities, a bje& to the 

farne Laws, and capable of the like manner of A-. 
Aion; tho* their Parts are ſo Minute, as to make 
their Modus Operand; indifcernible. 

; But what is ſtill mores an Advantage inour Hy- 
gorhefis, is tharit files not-to an unknown Power, 
4s a Ro one,or an Anima Mwnd;, whoſe Ope- 
fation 1s not known, but gives us a Mechanical 
Account of Things; for the former gives no more 
SatisfaQtion, than if one were told, that a Watch 
tells the Hours of the Day, becauſe made by ſuch 
a Man ; Whereas the true Reaſon is, becanſe the 
Parts fo en together are in Motion. ” 

And' the ſame Inſtances may ſerve to ſhew us 
the Deficiency of the Hypoſtatical Principles: Be- 
ſides by a —_— able 
to effeft nothing, nor able'to work upon each 
other, without Motion ; thoſe Principles them- 
ſelves, appear, to be only different Modes of Mat- 
ter, vary'd by our Hypotheſis. 

 Toconclude, There is not any one Phenomenon 


which any is able to explain; but a 
more Noelielite ocount may be given by the 
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CHAP. I. 
Of the Mechanical Produttion of Cold. 


O make it appear, That Heat and Cold, x.,,,,;. 
__ _ enerally eſteemed two of Rm 
| moſt active Qualities, may be me- 7725-7 
chanically produced or deſtroyed by IT 
bare change of Texture, or by Alterations 
dtherwiſe mechanically brought on, without the 
liſtance of the Peripatetick Dodrine of Sub- 
antial Forms, or the Hypoſtatical Principles 
f the Chymiſts z I ſhall ſubjoin the following 
periments. | 
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EXPERIMENT I. 
Having diſolv'd $a- Armonigct in four times 
its quantity ef Wates, whilſt way 


LN 
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Og em, 


EXPERIMENT II. 


Having immerſed a Thermoſ ks adm 
Salt, t pour'd Splricof formened ties eiſure- 
ly upon it, and obſery'd, pe Pamgs 
. | __ 


- 

: 
. 
L 
; 
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D 
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the evaporated Mixture, not Atzter; 
it was carefully dri- 


gtinto Waterz in which a Ther- 
, opon its diffolution, whilit 
Spirit of Wine in the 

y ſublided: 


EXPERIMENT IV. 


raiſed, with Bubbles and Froth ; yec 

the Spirit of Wine began to ſubſide, and conti- 

tmed to do fo, *till the Spirit of Allom was 

wholly glutted with the yolatil Salt, the whole 
Deſcent being the length of an Inch. 

"From this Experiment and the foregoing it 

That when Alcalies and Acids produce 

upon a mutual Conflit which enfues their 


\ Mixture, they have not that 'Effe& preciſely 


conſfider'd as ſuch; ſince it is evident, that an 
urinous Salt mixed with an acid Spirit, viz. of 
Roch Allom, produces Coldneſs 3 and nat a true 
Efferveſcence. 
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EXPERIMENT v.. 


One part of Oyl of Vitriol being ſhaken 
of her part of © parts of Water, the Mixes 
rda little Warmth ;. pets cpetp pope 

nd deing poured into a wide-mouth'd Glaſs, and 

Am Thermometer immerſed in ir, when the 

in the Therwortops, was w—_ rally cool a with yy 
external, - we pour 
 Sal- Armoniack to wy the Acid : The ef 4 
which'Mixture was, that upon a cold Ebullition 
the Spirit of Wine deſcended an Inch. 


EXPERIMENT LY 


Soak TEC Heat, emitting 


EXPERIMENT VII 


Gefen Though Gun-powder be a Body ſo inflamme 
do nized bleyyer it evidently imparts a Coldneſs,if mixed 
r/o with Water. If 2 final ſmall quantity of Oil of Vi 
' rial be mixed with the Salt formerly made uf 
of, before the Oil bath been-mixed with Water, 
it acquires a conliderable degree of Coldneſs. 


> ©. 


Chap. T. Prodathion of Glo 
A Digreſſion about Potential Coldneſs. 


© Potential Coldnefs is uſually looked upon to precial 
be « Quality ſo — as Not. to be explicable Caldſs 
withbur the DoQrine of Subſtantial Forms : But ;.6 i- 
it will cafily appear, That it maſs without any Mained. 
great difficulty, be clearly explained. by Me- 
' chanick Principles ; if we conſider, that the Fi- 
- gure, Shape and Texture of Bodies may be ſo , 
contrived as to leſſen the uſual and natural Agi- 
tation of Hyumors about our Senſory, and con- 
ſequently, the Perception of this Imminution, 
may cauſe ſuch a Senſation as is uſually term'd 
- Potential Coldneſs; which account being allow- 
ed,it will follow, That Potential Coldnefs is only 
a relative Quality, depending on the diſperſion 
of the Agents through the Bodies to be. cooled 
'them : According to which Notion, the cold 
itts in Ages may eaſily be conceived to ariſe 
' from an e of the Parts of ſome clam- 
my Matter, which before a Diſſolution, were 
unable to cauſe any conſiderable EffeRt in- the 
| Maſs of Blood; bur preſently after. being mixed 
with the 'Blood, _ produce ſuch-a change. in the 
Motion of its Parts, as affets the Senſory with... . 
ſach a Senſation a$ is uſvally eſteemed: Potential 
Coldneſs 3 which Senſation may not only be ſo 
PEI in Agues, butby a like Catiſe in other 
iſtempers, andin ſeveral Parts of the Body, 
as in Hypochondriack-and Hyſterical Caſes. To 
render which Account more probable, I ſhall 
ſibjoyn, That I have learnt by the Effets of 
Poyſons, that the ſmall Parts of them being in- 
B 3 ter- 
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IS her it may be produced by a dif- 
Determination of the motion of the Parts 


is 


Ons oy ſeveral Parts of Ceink, are differenc from 
each other and fince theSizeand Textures of ſeve- 
ral Agents are alſo variovs,whether they may not 
ppon that account have diſferent Effes upon 

diſtin 


884 x 
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Qualities, which 
diſpoſe be 
to be more or. -- 
other Efficieats of 


y. But 


_ . 
I ſhall leave this Digreſſion, and proceed to Ex- 
perimears gbonr Cold. 


—_ depend on the AQti- 
ventitions 


e ad 
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the Medicine only ; but 
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was too moderate to be the cauſe of ſuch an Ef- 
Ex; onthe contrary | Have obſerved, that Oyl 

nhifeeds, which uſually coxgalates with a leſs 
degree of Cold than Water, continued undi- 
Eurb'd and tranſparent, without the leaſt Coa- 


gulation, in a very froſty Seaſon ; and the like 
we 
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CHAP, IL 


that mot only our Senſes, but com 
mon Weatbey-glaſſes, may miſinform us 4- 


- - boat Cold. 


H O' moſt Philoſophers have hitherto taken Neither our 
the Teſtimony of our Senfories for the $27 wr 


only Criterion, by which they eftimared the (e- glaſtr, ts 


grees of Cold ; yet fince Cold is, in reſpett of Pero ore 
pur , only a Relative thing ; and ſince Jgrees 
© Effe2ts on veher Bodies, which Gn * 
innate V than 
ies ; amiſs to eſtimate 
of it, by es it cauſes 
that diſcover it's fli i 


about our Senſory than the 
"Air; but when we come out of a hotter 
ing leſs agitated in RefpeR of thar, 

A Cold Scaſation by altering and ng” 
c 


briskly agitated abonr our 

But our Senſories may rot ors miſinform 
-us in ſuch Caſes, where they evideatly ap- 
pear to be differently, tempered in reſpedt of 
thoſe ObjeRts ; but <a 4 when thoſe V+ 
riations in the Diſpoſitions of our Senſories are 
mug by unſuſpetted Agents, or inſenſible de- 
we perceive the Air in a celler munch 
r in the Sommer, when Bodies accuſtom- 

ed to a warmer Air deſcended into i 
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quatinr illes A ares immots ibi perſtare co- 
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the neceſſity and uſcful- 
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internal Air may be ra- 


to the 
by Heat and Cold, the in- 


our Senſes; yet, 
the ſame Canſes 
ſometimes to de- 


preferable 


eather 


e being contiguous to the 
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Chap-4L. of Cold begun. 
> 17 py meet my ſee Plate 1: Fig. 9.) was 
. The other (ſce Plater; Fig. 2.) was 
not ſealed; but was ſo contrived, that the Air 
being ſhut vp in the lower part of: the Inſtru- 
ment, might riſe with Heat and fall with Cold. 
In theſe Yhermoſcopes I obſerved, That in that 
which was ſealed, the Liquor regularly aſcend- 
ed in warm Weather and ſubſided in cold : But 
in the other, there being a lictle hole left 
at the top, [it was —— That tho? 
the Atmoſphere continu'd to be of- the ſame 
weighr,it would regularly riſeand fall; yet when 
the Gravity. of the Atmoſphere was alter'd, it 
would not exaltly: correſpond with the other; 
dr as when the incumbent Pillar of Air was,hea- 
vier than" ordinary, the Liquor would not be 
aiſed high enough by Heat, the preſſure of that 
ir reſiſting it-:- So, on the other hand, when. 
the Atmoſphere was lighter than ordinary ; the 
tquor in the unſealed Glaſs would riſe too high. 
So that by comparing the two Thermometers 
ogether, T could tel], whether the Mercury in 
ie Torrecellian Tube (ſee Plate 1+ Fig. 4) was Se Plate 1. 
iſen "or fallen, and. Vice verſa; the rihng and ** + 
ling of the Mercurial Cylinder one quarter of 
1 Inch ; uſually ſignifies a great diſparity betwixt 
aſcent or deſcent of the Liquors in the two 
aſtruments, 
The difference betwixt the height of the- Li- 
uors in the twoThermometerslaſtNight,was bu: 
or '2 Diviſions ©To day, the Barometer making 
t evident; that the Air was much lighter ; the 
iquor in the unſealed Thermoſcope was at 58. 
ho* in the other,the number of the Diviſions it 
tood at was: but.qr ; yet a Week ago, when the 
= C* 4 Mer- 
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ſphere,may have a greater 

included Air gy unſt 

cluded at the top, that the pendulons Water 
may riſe in warm weather and fall in colt 
weather. 

; For a further Confirmation of what I have 
been ſaying, I ſhall add, That even Yeſter-night 
L obſerv'd,, that the Mercury in the Baromemt 
being at 39 Inches, the Liquor in the ſcaled By 
rometer was at the 40th Diviſion, and in thes 

ther at 39+ 3; butrthis Night the Mercury bein 
raiſed & ot an Inch, the Liquor. in the ſeal 
Glals roſe to 45, the other being depreſſed 
34z. The' Night following ; the Merco 
being raiſed'4 of an Inch, the Liquorin the fe 
ed Glaſs continud at the 40th Diviſion ; til 
Liquor in the other in two Days time havinf 
beca depreſ6'd to the 17th, that is 23 Diviſior 
Two or three Days after, the Mercury being 
riſen to-30 laches, the Liquor ia the ſcaled Gla 
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Chap. Il. of Cold beyan. 


was at 41; the other was depreſs'd below 
the gth Diviſion, being 33 Diviſions lower than 
the other, 

The Day after,the Mercury continuing at the 
ſame height, Ad the weather growing much 
colder, it ſubſided uniformly enough ; that in 
the ſealed Glaſs ſubſiding to the 33 and the o- 
ther below the loweſt Mark of all: Which diffe- 
rence ſtill continu'd, ſo great betwixt the Li- 
quors of the two Thermometers, becauſe the 
Air to Day was very heavy ; whereas at another 
time when the Atmoſphere was not ſo heavy, 
and the Mercury was ſuſpended at 49 Inches 
and leſs than a half; the Liquor in the Herme- 
tical Glaſs ſtood at 34 when the Liquor in the 
other was not below 41. _ 

But once | obſerv*d th e difference betwixt the 
two Weather-glaſſes to be greater than any 1 
have recorded yet ; it being near 45 Diviſions. 
And a few Hounrs- ago I obſerv*d, when the. 
Mercury in a Baroſcope had riſen above & of an 
Inch higher than it was the Night before, the 
Liquor in the ſhank of the Weather-glaſs was 
depreſſed above an Inch below the ſurface of the 
ambient Liquor in the Viol, and in the Night 
was ſo far depreſſed, that a Bubble of the exter- 
nal Air made its way out at the bottom of the 
Tube, and joyn'd with the common Air in the 
Cavity of the Viol ; an Effe& which the coldneſs 
of the Seaſon could not give one hopes to expe; 
the Pipe in which the Liquor was contained be- 
ing $0 Inches Jong, | 
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CHAP. IL. 


Containing ſome new Obſervations about t 
Deficiencies of Weatber-glaſſes, t 
mith ſome Confiderations toucbing t 
or Hermetical Thermometers, 


hg 7r bp O excite Men to greater Curioſity and | 

—— & 4 duſtry in making Thermometical Exper 

loſer ments, to what I have already faid; 1 ſhall « 

the following Coniderations: And 

Firſt, In order to make our Diſcourſes, 

;. what we Communicate to thoſe that are ﬆ 

a ;bez, diſtance more ſatisfatory; we are not provide 
with a Standard of Cold, to eſtimate and judt 
of the degrees of it by : For our-Senſes are 
no means proper Staridards, fince the ſame 
dy that feels Cold to one is not of the £ 
degree of Coldneſs to another z nor can 
mometers be given as Standards: Since they 
ſhew,how far the Air recedes from that degree 
Heat or Colndeſs wherein they were made, 
give us no ſatisfactory account of the temper 
the Air at other times ; nor do they inform 
how to expreſs it, ſo that it is a very dithc 
thing, if not impoſſible, to-give a true Stand 
of Coldneis, Beſides it is a Quality, for wit 
differences there are very. few diſtia& Name 
there being a great many Intermediate degre 
of Cold, betwixt Lyke-warm and Freezing; 
as well as ſeveral degrees of .cach of the 
Qualities, for which we have no Names aſligne 
And indeed, the ©bſervations made'by a We 
ther-glaſs, are ſo confined, that if a G 


chance to crack, or ſome Bubbles of Air get in; 
we are forced to look out for another [nſtrumenr, 
as a Standard of the Air's Heat or Coldnels. 
And further,tho' it be not difficulc to include in 
the Cavity of a Weather-glaſs, another Body 
inſtead of Air; yet it cannot be done, withour 
being liable to receive Impreſſions from the 
Atmoſphere, whea firſt put vp. 

But tho? it be difficult to get a Standard of 
Cold for to judge of ic's degrees by, yer | have 
ſometines thopght, That Oyl of Aniſeeds, which 
is coagulated in Cold and thawed again in warnt 


Weather ; might enable 


us to make two Thermo- to [ertle a Stand- 
meters exactly correſpon- #7 

dent: If the ball of the A 

Thermoſcope being im- 

merſed in Oyl of Ani- 

ſeeds melted}, we obſerve 


what ſtation rhe Spirit of 
Wine ſtands at, when ir 'juſt begins to coagu- 
late: But in doing of ir we are to obſerve, That 
theCavities of the Gliſſes and the Quantity of the 
Spirit of Wine ovyht to be as equal as can be ; 
otherwiſe the ſucceſs will be much more uncer- 
tain, Which way of Eſtimating Weather- 
glaſſes, tho? it be not ſo certain as unqueſtion- 
ably to anſwer expe#tation, yer it may be of 
advantage to Cone as near as we can tO certain- 
ty. Bur 
* Secondly, There is nnaccurateneſs in meaſn- Confiderert. 
ring of Cold by Weather-glafſes which may be ®##< 
avoided, yer is not; fince ſufficient care is not 
taken, that the [iameters of the Cylinders are 
exatt all along, t1cm one end to aubther, nor 
C 3 Lat 
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- that there. be a certain Pripiitign.l 


Diameter of the Cylinder, andaaas of rhe Pipe, 
Beſides, open Weather-glalles may be more 
Commodiovſly contrived for Thermometrical 
Experiments than thoſe that are commonly 
made uſe of ; (See Plate 1. Fig. 2.) In which, 
the mouth of the Vial being ſo cloſed with ce- 
ment or wax, that the External Air hath no 
communication with it but through the Pipe ; 
vpon an Expanſion or Condenſation of the [n- 
ternal Air, the Liquor hath * much more Room 
to riſe and fall in, the Pendulous Liquor in 
ordinary Glaſſes, where the Quantity of Air 
is mach too ſmall in reſpect ot the Proportion 
of the Cavity into which it muſt expand it ſelf, 
when rarified ; to make the riſing or falling of 
the Liquor in that, to be fo ſenſible enough, 
But betdes, that this of ours hath this advan» 
tage, that the Qnantity of Air is greater in re- 
ſpect of the Proportion of the Cylinder, and 
conſequently the Water hath much more Room 
to play up and down in; it hath this advantage 
further,that it is much more convenient for our 

orpoſe : Since the Ball of it may be immerſed 
n Bodics, whoſe Coldneſs we have a mind to 
meaſure z and conſiſtent Bodies, as Snow or Ice 
may be more conveniently heaped about ir, than 
common Weather-glaſſes, 

Thirdly, Men too Confidently conclude, 
that if the Liquor in a Thermoſcope riſe an Inch 
higher to day, than it was the day before, and 
an Inch bigher the next, that the Air muſt be 
as Cold again the laſt day as it was the preceed- 
ing; ſince it eppears not, tho? we ſhould allow 
that Cold of jt ſelf contratts the Air, That q 
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degree of Cold muſt produce a donble 
degree of Condenſation exaQly; for beſides that 
the different Quantities of Air contained in 
theſe Inſtruments, and the Proportions of Pipes, 
as well as the degrees of the Expanſions confi- 
dered together are ſufficient to render the Hy- 
potheſis ſuſpicious : I am inclined to believe, 
That the Condenſation ofthe Air and the aſcent 
of the Water depend on the Prefſure of the 
ambient Air, as we ſhall in a little time rake 
appear, and then this Computation will be 
found to be very fallacious : For we have elſe- 
where ſhewn,that the forces required to compreſs 
Air, is in Reciprocal Proportions or there- 
abouts, to the ſpaces comprehending the ſame 
roportion of Air ; ſo that if a Cylinder of 
our Inches be able to reſiſt a Preſſure equiva- 
lent to ten Pounds weight, when it comes to 
be compreſſed into two Inches ; an equal force 
| ſuper-added to the former, will drive up that 
| already compreſſed Air into half the ſpace, 
| which is about at Inch : Whence it follows, 
| that in eſtimating the Condenſation of the Air 
| in a Weather-glzſs, we muſt not only Conſi- 
| der how much Space it is made to deſert ; but 
alſo what Proportion that deſerted Space bears 

to the whole Space it poſſeſs'd before, and to 

what degree of Denſity it was brought before the 
Application of that force: And we muſt remem- 

| ber, that the reſiſtance of the Included Air is 
not to be looked upcn as that cf a weight, 

which may remain always the ſame; but that of 

a Spring forcibly bent, whoſe refiſtance is great- 

eſt as it is crouded into leſs Room. 
C 4 Fourthly, 
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mmm Fourthly, we ought to haves regard to the 
particular Nature of the Liquors employed in 
Weather-glaſſes, till we have a more determi- 
nate Theory of the canſe of Cold : For amongſt 
Liquors, it does not follow, That becauſe -the 
one is moſt ſabje& to be affeQted with the high- 
eſt degrees of Cold, and to freeze ; that the 
other: is leſs ſuſceptible of the lower degrees of 
it : Since it is obſerved, That Spirit of Wine re- 
ceives notable Impreſſions from fainter degrees 
of Cold, than Water does, when made uſe of 
in Weather-glaſſes ; tho? in our Climate the lat- 
ter is much more readily turned into Ice. Be- 
ſides, we are not to conclude, That all Subtil 
and moſt Spirituovs Liquors muſt be leaſt capa- 
ble of being congealed; fince Oyl of Aniſcedy 


Diſtilled by a Limbeck, is extremely hot ; yet 
will it be congealed by a much gentler degree 
of Cold than Water, and will be longer undil- 


ſolved upon a Thaw. And .1 know ſome di- 
Rilled Liquors, which conſiſt of Parts very pe- 
netrating and vehemently Afjtated ; yer more 
ſubjett to freeze than the generality of Chymi- 
cal Oyls or ſaline Spirits. 

And indeed, if we allow, that Cold depends 
on 'a Diminutien of the vſual motion of the 
Parrs of a Body; 41 ſee not, beſides th: ſe 
more Catholick Agents which produce Cold in 
molt Bodies they invade; why one Body way 
not be ſaid to be more or leſs frigorifick 1! 1E- 
ſ>eQ of this or that Body,and nor of a third ?tor 
(M1 <k&-lilver wiii be coagulated by the fumes of 
Lead - which have no ſech effect on other Bo«!' 53 
nor can the uimolt degree of Co! | : 
power to congpeal it, ant fron 


= 


the Jeſvit relates it appears, ThatWater in pecu- 
liar Regions may receive ſuch a diſpoſition from 
the Soil,as to receive ſtrange Impreſſions of Cold, 
in reſpet of the effetts it produces there on Hu- 
mane Bodies. And tho* Opium refrigerates 
not Water, as | have experienced by the belp 
of a good Weather-glaſs; yer. a few Grains of 
it preſently refrigerate the Maſs of Blood ; 
which is not only an argument, That moſt Li- 
quors AER Textures ; but that theParts 
of one Body may be ſo conveniently ſhaped as 
to be able, by inſinnating into the Pores of a- 
nother, to ſtop the Agitation of their Parts. 
And in favour of what.we have laid down, 1 
ſhall further add, That I krow more Liquors 
than one, which, mingled with Spirit of Wine 
well dephelgmed, ' will preſently deprive it 
of it's Fluidiry; and the like change I have ſome- 
times obſerved in other Liquors. And | can 
make a Liquor much of the ſame temper of 
Water,that receives a degree cf Coldneſs by the 
Addition of a certain ſubſtance which ſtops the 
Agitation of it's Parts ; that would ſcarce bave 
any ſenſihle effect on Water. 


But to proceed to what we have further toc... 
offer in favour of our new Thermometers, be- roms com- 


_ lides that the Water and Air may be both al- 


ternately condenſed, without the infiuvence 0! momerere. 


the Atmoſphere's gravity ; they have another 
advantage, That they may be vſcd in ſeveral 
Places, and removed without ſpilling the Li- 
quor contained in them, or without danger of 
it being evaporated. Beſides they may be ſufe- 
ly Ict down into any Liquor, even the molt 
Corrolive; it we have a mind to examine their 
Colincls 
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nefs: In doing of which, inſtead of Liquors 
made uſe of 4 common Glaſſes, we employ 
Spirit of Wine tinged withCochineele,opened by 
moſt Volatile Spirit of Urine, which is not 
only in leſs danger of being froze, but ſuſcepti 
ble of the ſlighteſt degrees of. Cold imprelſed 
- upon it by external Bodies. But tho* we think 
| theſe Weather-glaſſes ſubje& to fewer Excepti- 
ons than common ones; yet in eſtimating,the 
ſeveral degrees of Cold, we look upon them as 
Inſtruments to be employed by our Reaſon, and 
not quite exempt from thoſe ImperfeCtions, we 
have imputed to Weather-glaſſes; ſince IſuſpeR, 
that ſome ſort of Steams, penetrateing the 
Pores of the Glaſſes, 'may have other effects 
upon the Spirit of Wine, than what they have 
in reference to Heat and Cold : For Fonce ob- 
ſery'd, that having immerſed the Ball of a 
Weather-glafs in a ſtrange kind of a Luke-warm 
mixture, the Spirit roſe up ſlowly 8 or g In- 
ches in a Tube not above a foot long ; and 
ſublided not again much above half an Inch 
when expoſed to the Air a good while after it 
had been immerſed 'in Water 5 hours. The 
Chymiſt Ortbelius in his Theatrum Chymicum 
Vol, 6. tells vs, That the Liquor Diſtilled from 
the Oar of Magneſia or Biſmute, will ſwell con- 
ſiderably in the Glaſs it is kept in at the full 
Moon, and ſubſide at the New ; which obſerva- 
tion the Jeſuit Caſatus makes uſe of as an Argyu- 
ment. . And I have obſerved my ſelf a TinQure 
of Amber made with reQtified Spirit of Wine, 
undergoe ſeveral changes, when ſtopped up in 
a Bottle, which other Liquors abounding with 
Spirit of Wine did not; ſo that not —_— 
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if Weather- furniſhed with different Li- 
quars were together in the ſame Place, 
there would be ſome diſparity, which could be 
aſcribed to nothing but the peculiar Natures of 
the reſpetive Liquors, which, tho? of different 
kinds, may receive the ſame Colour from the 
ſame Metals : So Copper gives the known Co- 
lour to Aqua fortts, and affords a fair Solution 
in Aqua Regis, as well as gives a lovely Blew to 
Spirit of Urine, or Sal Armoniac ; and I have 
found, that it would give a good Tincture to 
Chymical Oyl of Turpentine. 

And to ſhew, that even Spirit of Wine in 
Weather-glaſſes may be worked upon and influ- 
enced by external Bodies, ] ſhail add, That I 
have oblerved in one that lay by me ſme time, 
emer 
only made vp of united Bubbles lodged in the 
Pores of the Liquor, or ſome Parts of the Wine 
diſpoſed to Elaſticity by frequent alterations ; I 
examin not : But ſometimes they have been fo 
great as to poſſeſs many Inches of ſpace in the 
ſhank of the Weather-glaſs ; which Bubbles, if 
they be ſmall and lork about the junfture of the 
Ball and of the Cylinder ; may, by dividing the 
Spirit in the Stem from that in the Ball, hinder 
it from riſing according to the Changes of the 
Weather; a Bubble of Air being moredicfijultly 
removed vp and down in the Stem of the Glaſs, 
than the Spirit it ſelf; in favour of which, we 
have elſe-where ſhewn, That Water will paſs 
through a narrower ſpace than Air, except the 
latter be forced. 


Cut 


© Bubbles : Which whether they were - 
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 But'to draw near to a conclaſon,- tho? I have 

mentioned all theſe difficulties about ſealedGlaſſey 
I would not be thought to do it with a deſign to 
ſer Men upon greater Nicities than are neceſſ;- 
ry, but rather to excite us to take into our Cons 
fideration as many collateral Experiments and 
Obſervations; beſides thoſe made by our Senſo- 
ries, 0n Natural as well as FaQitious Bodies, in 
judging of the degrees of Cold as we can : For tho? 
Water be thought to be moſt ſuſceptible of ſuch 
an intenſe degree of Cold-as deſtroys Fluidity,yet 
beſides Oyl of Aniſeeds, I have diſtilPd a ſab- 
ſtance from Benzoin, which becomes fluid and. 
conſiſtent vupon much flighrer alterations avt6 
Heat and Cold, than would freeze Water 'a 
thaw it; And I have obſeryed likewiſe, That 
Ambexr-greaſe diſſolv'd in highly reQified Spirit 
of Wine, or in other Sulphereous or Reſinous 
Concretions diſſolved in the ſame Liquor ; will 
ſhoor into fine figured Maſſes ia cold Weather, 
and re-difſolve in warm; others being more rudely 
congealed. And even in Chymical Preparations 
of Harts-horn and Urine; 1 have obſerved, That 
ſomerimes the Spirits world be clear, and at 0» 
ther times would ſuffer a greater or leſs quanti- 
ty of Salt to Chryſtallize at the botrom; accord- 
Ing to the various alterations-<t the Weather, in 
point of Heart or Cold, 

But to bring Inſtances from more obvious 
Liquors, 'it is obſcrved ia ſoine Parts of France 
by the Water-men, That their Boats will-carry 
greater Loads in Winter than Summer; and on 
trozen Coaſts in ſeveral Councrics ir is obſerved, 
That Ships Craw lefs Watcr than on our Britiſt 
Coaſts; which is an Argumeur, that the Water 
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is heavier and thicker in Winter than in Sum- 
mer. | And I my ſelf bave poiſed a Bubble ſo 
exatly, with Water in it; that tho* it wonld 
ſwim upon the top-of the Water at Night; yet 
-in the Day, when the Sun had rarified the Wa- 
ter it ſ\wam in, it would ſubſide to the bottom : 
And ſometimes was ſo exattly of a correſpon- 
dent weight with, and ſo equally poiſed in the 
Water, that it would neither ſubſide nor ſwim 
upon the top, but move up and down till-the 
Water was either more rarificd or further con- 
denſed, 

From what hath been ſaid in this Chapter, it 
appears, 1/#. That by reaſon of the various pre- 
diſpoſitions in Bodies, the teſtimony of our Sen- 
ſes 4s not to be taken in judging of the ſeveral 
degrees of Cold, 2dly. Tho? Weather-glaſſes 
are ſubje& to fewer alterations than our Senſes, 
yet they may miſinform us; except we, at the 
ſame time, meaſure the Air's Gravity by other 
Inſtruments. 34y. Our ſealed Weather-glaſſes 
are highly preferable before common ones. 
4tbly, To conclude this Chapter I ſhall add, 
Thati would not have Men ealily deterred from 
making Experiments about eſtimating Cold ; 
becauſe they may ſeem diſagreeable to vulgar 
Notions, ſince 1 donbt not but that the Theory 
-we have is not only very imperfe&, but ill 
grounded, 
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Concerning the cauſe of the Condenſtion 
the Air, and aſcemt of Waiter by Coll 
common Weather-glaſſes. - 


(rk the Reaſon, why Water in coi: 
mon Weather-glaſk deſcends upon He 
and is raiſed by Cold ? there are three Opinions 
which may deſerve our Conſideration. 


The Opini» The firſt is, that of the Schools and com- 


on of : 


- 


mon Peripaterticks, which teaches, That the 


=e rhe external Air condenſing that included in com- 
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mon Weather-glaſſes ; it riſes to fill up that 
ſpace deſerted by. the Air to prevent a Yacuzm, 
But not to urge, That they have not yet pro- 
ved, that Nature will not admit of a Yacuwn, of 
that it is contrary to the Notion a Naturaliſt 
ought to have of Matter; to ſuppole it to act any 
thing contrary to its own natural tendency for 
a publick Good : I ſay not to urge Ra 
ments, which we have elſewhere made uſe of ; [ 


ſhall a the following Experiment. viz. That 
on pert 0 


if a liead with a long Stem be made uſe 
of to try the Torrecellian Experiment with, the 
ſpace deſerted by the Mercury in the Cavity of 
the Bolt-head, and from whence the Mercury 
drove the Air, continnes void ; the Pendolous 
Cylinder remaiaing at 3o Inches, withour offer- 


ing to aſcend to prevent a Yacuum, Nor will 


the Quick-filver riſe Z of an Inch higher upon 
the application of cold Bodies outwardly z tho' 
in a common Thermometer, the ſame degree of 
Cold would make W ater aſcend ſeveral Inches. 
To 


Argument 
from the conſideration of ſealed Weather-glaſſes 
ee Plate a. Fig. 2.) in which it is obſerved, 
the Air,inſtead of contrafting opon an in- 
creaſe of Cold, expands it ſelf. If it be ſaid, That 
the Water contrating the Air follows it to 
it. a Yacuum ; it may be demanded, Why, 
Face Nature cauſes the one to contratt in com- 
mon Glaſſes, and the other in ſealed ones, to'a 
yoid a Yacuum ; fhe does not rather make the 
Air retain its natural extenſion than ſuffer it 
to be condenſed, and then put her ſelf to 
double trouble, in compelling the Water to aſ- 
cend contrary to its nature ? 
But not to infift on theſe Arguments, I ſhall 
rather urge, that what is offered by them will 
not ſolve the Difficulty ; for whether the Water 
or Air be expanded into a large ſpace, ſince 
Glaſs is impervious to Air and Water ; I ſee 
not how a Vacuum mterſperſum and coacervatum 
can be ayoided : For if yupon the expanſion,no 0+ 
ther Body is added and penetrates the Glaſs to 
fill the ſpace deſerted by ſome Parts of the ex- 
panded Bady, there muſt remain Vacuities be- 
rwixt them : Becauſe it is impoſlible, the ſame 
quantity of Matter ſhould compleatly and ade- 
quately fill a rue ſpace by being expanded; 
the Parts of the Body being only able inade- 
quately to fill it by receding from each other : 
But were it allowed, that upon the expanſion of 
one of theſe Bodies, and the condenſation of the 
other, a third Subſtance harboured in the ſpace 
deſerted by the one; it may be queſtioned, how 
ſuch Matter ſhould make irs way out again/ 
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TTibes The Tecond Opinion 1 thall take nouce of, i 
— that of Mr. Hobbes, which is to me partly pre 


carious, partly inſufficient, and ſcarce intelligi- 
ble; for when he aſſerts, That the coldneſsof 
Liquors depends on their _ with a 
conſtant Wind, beſides that he aſſerts it without 
Proof ;/it will appear from an Experiment ſhort 
ly to be alledged, That Liquors ſealed up ig 
Glaſſes, and ſuſpended in Liquors not ſubject to 
freeze, may be refrigerated ; tho? it appears nat 
how can be roney on-by the Wind as his 
Hypotheſis requires. 
ndly, lee no neceſlity, that the Cold 
ſhould preſs upon the ſuperficies of the Water 
in the Shank; ſince by Cold it will be raiſed ins 
Weather-glaſſeſs, kept in a ſtill Place and void 
of any ſenſible Wind, Beſides, he ought to ſhew, 
Why Air inſenſibly moved deſerves to be ſtyled 
Wind; arid how it is poſſible ſuch a Wind ſhould 
raiſe Water ſo many Inches by preſling upon it? 
Nay farther, Water poured into a Bolt-head 
eil}-it reaches into the Stem, will ſubſide when 
refrigerated, and not riſe. And if the Ball of 
a Weather-glaſs be encompaſſed with a mixture 
of Ice,or Snow and Salt ; the Water will readily 
aſcend ; which how it will be explained by Mr. 
Hobber's Hypotheſis, I do not ſee. 
Thirdly, Mr. Hobbes allowing not of a Vacuum, 
I wonder he ſhould tell us, That by a bare Preſ- 
ſure, the Water finding-no other Place to re- 
cede into, is forced to riſe into- the ſhank of the 
Weather-glaſs: For ſince, according to bim, 
the ſhank of the Weather-glaſs muſt be full be- 
fore ; 1 ſee not how it ſhould be able to receive 
the atcending Water,except to uſe Mr. Hobbes's 
own 
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own words, it can be fuller than full, Beſides, 
it may be further alledged againſt Mr Hobbes his 
Dodrine, that it gives us no account of the con- 
denſation of the Air by Cold, in Weather-glaſ- 
ſes in which the Water deſcends with Cold and 
riſes with Heat. , .. STD 

Fourthls, whereas Mr. ' Hobbes in explaining 
the depreſſion of Water in Weather-glaſſes, at- 
tributes it, ſolely to it's. own Gravity ; it will 
eaſily appear, that we muſt. likewiſe have re- 
courſe tothe ſpring of the included Air : For if 
a Thermometer, be placed in the Sun, when the 
Water in the ſhank 1s but a little above the Sur- 
face of the Water without the Tube the rari- 
hed Air will depreſs the Surface of the Water in 
the Pipe below the other, and ſometimes ſo far, 
that ſome of the rarified Air making it's way 
out of the Pipe, as ſoon as the remaining Air 
1s refrigerated again, the Water will be able 
x vp bigher into the Tube than it did be- 

re, 


The third and laſt Opinion I ſhall conſider is 4 aadern 
one held by ſome modern Naturaliſts, which 929, ex- 
aſcribes the Aſcent of the Water tothe Preſſure 
of the Air gravitating upon the Surface of that 
Water without the Pipe; but ſuppoſes that the 
Air contained in it, 1s contracted by, Cold a- 
lone : As for the firſt Part of this Hypotheſis, [ 
readily Aſſent to it ; but am apt to believe that ans as: 
the contraCtion of the included Air = ON poſed. Oy 
the ſame Cauſe, and that the ſpring of it being 
weakened by Cold, it is, condenſed by the ſame 
Preſſure of the Atmoſphere ; the weight of the 
External Air  over-powering the weakened 
pring of the Internal, 
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In favour of this Opinion I-ſhall acd the fal 


See Plate 1. lowing Experiments, and Firſt, baving filled 
fig Vial Grdle of a 


holding five or ſix Ounces, half 
fall (See Plate 1. Fig. 5.) and having invertal 
a Glaſs Tube into it, abdut 10 Inches long, 
much bigger than a Swan's Quill, it being firſ 
ſealed at one end and filled with Water ; the 
Orifice of the Vial was cloſed with Cement, 
that the External and Internal Air, had w 
communication with each other : It was placed 
in a Mixture of Snow and Salt, till the Water 
in the Bottom of the Vial began to freeze ; ye 
notwithſtanding ſo great a degree of refrigers 
tion, the Water in the Tube did not at all d6 
ſcend ; ſo that either the Air was not condet 
ſed by Cold, or the Water deſcended not tv 
prevent a Yacuum, The Glaſs being left in thy 
Poſture, in our abſence, the ſealed end of the 
Pipe flew off; being beaten out by the It- 
tumeſcence of the freezing Water. 

Having fixed another Pipe as the former, 
which was ſome Inches longer, and drawn 6 
ry ſlender at the ſealed end, that it might cal 
ly be broken; this was ſet to freeze as the & 
ther, yet the Water deſcended not, but a 
ſoon as the top of the Glaſs-Tube was broke 
off, the external Air preſſing upon the Water, 
and by the intercourſe of that upon the Air; 
the Water in the Tube ſubſided 8 or ro Inches, 
but roſe again when the internal Air was rat 
hed, within half an Inch of the top ; and the 
the Apex being ſealed up it was placed in Sno 
and Salt, yet the Air in the top, had it's Sprit 
ſa weakened by refrigeration, that it was ns 
able to depreſs the Water ; tho? as ſoon as thi 
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Apex was broke off, it ſubſided ſeveral Inches, 
the external Air preſſing upon it. 

The Experiment being a third time reitera- 
ted with 3 of Air in the Pipe, when the Wa- 
ter in the Vial was in ſome meaſure froze, it 
was able to expand it ſelf a little : But when 
the Apex was broke off, the External Air de- 
ome the Surface of the Water two Inches, 

ut being removed into a warm Room it aſ- 
cended above an Inch higher than the upper- 
moſt Level. 


Fr.» 


(Such as Plate t. Fig. 6. Delineates) as was a- 
ble to fill almoſt the whole Tube, we cauſed a 
Mixture of Snow and Salt to be placed about 
the Ball of it, yet we perceived not the Wa- 
ter in the leaſt to riſe ; but if at all, ic might 
well be aſcribed to the -the Intumeſcence of 
ſome airy Parts lodged in the Pores of the 
Water, But the Apex of the Tube being broke 
off under Water, the External Air forced the 
Water ſeveral Inches up into the Cavity of the 


Pipe. 


» WI Vw IF FF Rp = WW 5 wa = w'E wuD ww-or” 


this being no thicker than a Raven's Quill tho” 
ſeveral Inches long, and the Ball being about as 
big as a Nutmeg ; we dropped a few drops. of 
Water -into the Stem which being ſuſpended 
there, betrayed very ſlight changes in the Rare- 
faction or Condenſation of the internal Air. 
Watching therefore when the Air within had 
raiſed the Bubble up to the top of the Stem; we 
immediately ſealed it up, and obſerved; That 
tho” the ſealed Glaſs was placed in a Mixture of 
D 2 Snow 


Having put ſo much Water into a Veſſe], %*Pi* 1: 


Another Experiment we made with the fol- ge Plate t. 
lowing Veſſel (See Plate 2. Fig. 7) the Stem of *- 7- 
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Snow. and Salt, the Bubble did not in the le 
ſubſide : But if the Apex of the Stem was brak 
off, the Bubble of Water would be ſometimg 
depreſſed ſo low, as to fall into the Ball of the 
Weather-glaſ*s. ws what was — | 
able, was, That when the Liquor was deſcendity, 
on end of the Tube —_ up ; the W# 
ter would immediately ſtop at the place it reſt- 
ed at, when the Preſſure of the Atm 

was taken off : Where it would continue till the 
Stem was broke open again, and then the W+ 
ter would be further depreſled ; as the weight 
of the Atmoſphere was able to over-power the 
Reſiſtance made by the internal Air, 

Having made uſe of ſuch a Veſſel (as Fig, 7. 
Plate 1.) repreſents and conveyed a pretty 
Quantity of Water into both che Legs, we ſeal 
ed vp the end of the bent Stem ; leaving ſo much 
Air above it,as we thought convenient : Which 
being:done, we placed the Ball of it in a =_ 
in which, the Tube hanging down, we 
cover the round Ball with Snow and Salt : Upon 
which the Air in the Stem was able to expand 
it ſelf ſo far, that the Water in the longer Leg 
was raiſed the length of a Barly-corn higher 
than before, and depreſſed as much Ih the & 
ther : But when the end of the Stem was broke 
open, the Water was raiſed 2+ Inches in the 
longer Leg, and depreſſed ſo low in the ſhot- 
cer, that ſeveral Bubbles roſe into the Cavity 
of the Ball. 

In which Experiment it cannot be ſuppoſed, 
That the weight of the Water in the ſhorter Leg 
could be able, to raiſe the Water in the other, 
except by Virtue of ils Spring, which w_ 
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but ſmall, anſwerable to the Quantity of of it ; 
it cannot be expected that it ſhonld have any con- 
figerable Effe&t upon the Air in the other Leg ; 


tho* -it's Spring were in ſome meaſure weaken- 
ed dy Cold. 


An Explication of the Figares in the firſt 
' Plate. 


Fig. 1. Þ. 12. 

A. The Ball or Egg. 

BC. The Stem. 

D. The little Aqueous-Cylinder. 

Fig. 2. The open Weather-glaſs mentioned 
P. 16, 22. 

Fig. 3. The Sealed Weather-glaſs, or Ther- 
moſcope mentioned p. 16. 

Fig. 4. The Bzrometer or Mexcurial Stand- 
ard placed in a Frame BB. mentioned p, x7. 

Fig. 5. An Inſtrument mentioned p. 34. 

A. The Vial. 

B C. The Pipe cemented into the neck of the 
Vial, open at C and ſealed at B, 

Fig. 6, Þ. 35- 

A. The Bolt-head. 

B. The (mall Stem. 

BC, The Cylinder of Wateriencloſcd. 


Fig. 7. P36. 
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CHAP. V, 
The Experimental Hiſtory of Cold began, 


RT 


Ti-I% BL 
Experiments concerning Bodies capable of 
Freezing others. | 
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Poe we proceed to the natural Hiſtory of 
Cold, it perhaps may be neceſſary to conſi- 
der what Bodies are capable of retaining ſuch 
Qualities, and whatare not ; but that beingacot 
tideration not ſo neceſſary to our preſent pur- 
poſe, which is only to ſet down what Obſer: 
vations we have made in Bodies ſubje& to be 
froze ; 1 ſhall only in ſhort take notice, That 
moſt Bodies, except fire, are ſuſceptible of 
actual Cold, and it 1s a Queſtion whether even 
that be not rather a ſtate of Matter in ſuch a 
peculiar motion, than a diſtin and - particular 
ſpecies of Natural Bodies ; ſince even Gun-pow- 
der, and Spirit of Wine before they are ſet on 
fre by ſome other Rody are actually Cold. But 
to proceed to what Obſervations relate to our 
Title, 

1. Bodies cold enough to freeze others are 
very few here in England ; Snow andg$alt mix* 
el being molt remarkable ; which cool the 
Liguor contained in thoſe Veſſels, which are 
cloſed up ia ſuch mixtures, 
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2. Snow alone would not freeze Water, as 
a Mixture of it and Salt does; and tho? Water 

ured betwixt the [nterſtices of Snow or Ice 

esz yet there is a great diſparity, betwixt 
expoſing it to the Air,and keeping it up in Veſ- 
WS ſels; and tho? it is froze, when covered with 

Snow in a Bottle all night, yet that may proceed 

from the Coldneſs of the Air, as well as the in- 
+ WY fluence of the Snow. 

3. If Nitre, Allum, Vitriol, Sal- Armoniack, 
or Sugar be mixed in due Proportion with Snow 3 
they will enable it to freeze,tho? not ſo intenſe- 
Iy as common Salt. 

4- Spirit of Salt being ſhaken together with 
Snow in the Vials, they cauſed a Dew which 7 
was gathered on the outſide the Glaſs to be 
froze ; tho* the Mixture within was not, and 
Oyl of Vitriol mixed with Snow in a thin Vial, 
had the ſame Effe&t only more intenſely. 

5. But not only theſe Acid Spirits had theſe 
Effects on the moiſture of the Air condenſed on 
the outſide the Glaſſes ; but likewiſe Spirit of 
Nitre, Spirit of Vinegar,and Spirit.of Sugar, the 
former of theſe three being very powerfull, 
tho” the latter were not ſo ſtrongly frigorifick. 

6. Spirit of Urine mixed with Snow in a Vi- 
al froze the External moiſture weakly; but 
Spirit of Sal- Armoniack drawn from Qiick- 
lime did it powerfplly, 

7. Spirit of Urine and Oyl of Vitriol peurcd 
upon Snow, fruze moderately, 

8. Sal Gem with- a ſeblimate made with 
common ſublimate and Sal- Armonitack; nay, 
and with both loaf and Kirchin-Sugar ; as like- 
wiſe a ſtrong ſolution of Pot-aſbes mixed with 

D 4 Snow 
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Snow did freeze, tho? very faintly. And both 
a Solution of Salt of Tartar and Pot-aſhes Age 
tated with Snow in a ſmall Vial, produced Fil 
mes of Ice 'on the outfide the Glaſs, tho” very 
thin ones, 2” 

9. A ſweet Solution of Minium in Spirit of 
Vinegar mixed with Snow, excited the frigori- 
fick Quality of it; yet ſome of that Solution 
being encloſed in Snow and Salt, would not be 
froze by them. Snow ſhut up alone, thawed 
much more ſlowly, than that which was mixed 
with Salts or Spirits. No Salts wil] promote 
the frigorifick Quality of Snow, ſo far as to 
enable it to freeze, which quicken not it's Dil- 
ſolution. Neither Chryſtals of Tartar, nor 
Borax, both beaten to powder, nor Sublimate 
would enable Snow to freeze, as well as the 
Powder of each lying undiſſolved in it. 

10, Water of Qyick-lime being twice tryed 
would not freeze, but only gather a dew on the 
outiide; yet the Liquor being kept up 1 2 Months 
the Spirits with which thoſe Waters abound 
flew away, | 

11. Oyl of Turpentine in which Ice diſſolves 
flower than in ſeveral other Liquors enables not 
Snow to freeze. Tho? Spirit of Wine ſhut up 
with Snow in a Bottle, enabled ir to freeze 
powerfully, and to Chryſtalize even Urine it 
telf, which might be taken off in Scales. | 

12, Spirit of Nitre and Snow being mixed 
together in a juſt Proportion froze very pow» 
erfully and ſpeedily, not only Water but Spi- 
rit of Vinegar, and weak Spirit of Salt; the firſt 
of which retained its taſte, when froze, and 
the latter ſhot into Chryſtals which lay __ 

Cac 
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each other. A Solution of Sak Armoniack part- 
ly evaporated would ſhoot into Chryſtals like 
combs and feathers, and Sal- Armoniack diſtilYd 
from Quick-lime would ſhoot into Branches al- 
moſt” like thoſe, ſo nimbly, that one's Eye 
might diſcern them to ſpread and increaſe. The 
like Experiments being tryed with Wine and 
ſtrong Ale ſacceeded, but very faintly. 

13- Since ' Bodies generally help Snow to 
freeze, which haſten it's diſſolution z we' threw 
into a Vial; which contained Snow, heated 
Sand, which enabled it to cauſe a Dew, but 
not to freeze, And warm Water poured into 
another, when it had been ſhaken, produced a 
conſiderable degree of Cold, and gathered Dew, 
dut froze it nor. 

14 Tho” it is generally believed, That the 
Hoar-froaſt on Glaſs-windows, is only exſus. 
dations through the Pores of the Glaſs, and 
froze by the External Cold ; yet it will eaſily 
appear, That it is rather on the inſide the Glaſs; 
the Steams which rove up and down the Room 
10g "condenſed by 'the External Cold, and 

Ze. 

15, To ſhew, That the Ice which appears on 
the outlide of the Vialin the fore-going Experti- 
ments, proceeds not from any ſubtil Parts of 
the Mixture penetrating the Pores of the Glaſs ' 
and ſettling on the ourſide 3; we found that four 
Ounces and & of the Mixture of Ice and Salt, 
being ſhut up in a Vial, by the acceſs of D&w 
on the outfide, the weight of it was increaſed 
12 Grains, Another Vial which contained two 
Ouaces ſix Drams and a half increaſed in weight 


4 Grains ; the Vial being unſealed under Water, 
it 
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it ſucked in a good quantity of it, Six ounces 
of Snow and Salt being ſealed up in a Glaſs, the 
Hoar-Froſt was wiped off but returned again; 
and the Vial being counterpoiſed in a of 
Scales, the Vapours condenſed by the coldneſs 
of it, in the time that the Snow was melting, 
weighed 10 Grains. A like quantity of Snow 
and Spirit of Wine being ſhut up in a ſingle Vie 
al, the outſide was preſently cover*d with lce, 
and in all it became” 7 Grains heavier than be» 
fore. Another time a mixture of Snow and 

" Salt, which weighed 25 ounces, afforded 18 
grains of condenſed Vapours, And a mixture 
of Snow and Sal-Gem. which counterpoiſed 3 
onnces and yo grains, upon an additional weight 
of condenſed Vapours, weighed zo grains more 
than before. 
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Experiments and Obſervations concerning Bos 
dies diſpojed to be Frozen, 


oſed t ting, that there are ſeveral Bodies diſ- 
from. noſed to be froze by one degree of Cold, that 
are not with another ; I ſhall obſerve, 

1. That in very cold ſnowy Weather, Wa- 
ter, Urine, Beer, Ale, Milk, Vinegar, French 
and Rheniſh Wine, were either totally or part- 
ly turncd into Ice, But beſides theſe more ob- 
vious Inſtances, we froze a Solution of Svgar, 
aud aadther of Gum Arabick, in Water ; a So- 

lution 


of Bodies Ithout any more than barely intima-» 
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lation of Allum, Nitre, and Vinegar, troze | 
without affording any conſiderable Phznome- 
-nz. A Solution of Vitriol was in part froze, . 
and in part unfroze, that which was froze be- 
ing not much different in colour from Water ; 
but the unfroze part was of a very high Vitriol- 
colour. 
2. Spirit of Urine and Spirit of Vinegar expo- 
ſed to an intenſe Fire, both of them iroze. 
3. Adrachm of Salt of Pot-aſhes being diſ- 
ſolv*d in two ounces of \Water, preſently froze 
in an intenſe Cold ; and Oyl of Tartar per de- 
liquium, or at leaſt, a Solution of ihe fixed Salt 
of Tartar was congeal'd in a mixture of Srow 
and Salt, 


Appendix to the IT, Title. 


OylI becomes much more hard in Auſcovy 
than here in England in the moſt exceſſive Cold, 
but will in neither be turn'd into perfect Ice. 
And Captain James, ſpeaking of an Iſland where 
he and his Men were ng to Winter, Pag. 5B, 
lays, All our Sack, Vinegar, Oyl, and every Thing 
elſe that was liquid, was now frozen as bard as a 
piece of Wood, and we muſt cut it with a Hatchet. 
And Olaus Maznus, Gent. Sept. Hiſt. 1. 12. 
C. 24, ſays, ſpeaking of the Fights: wont-to be 
made on the Ice in the Norrtliern Regions, Gla- 
cralts congreſſus fit in Lancs calcibus , non pel- 
libs, aut corivs undis, Vis eaim frigorts, quod- 
cunque fit und ucjum, convertit in Lubricitatem gla- 
cial-m, 

There bcing a great ſimilirnde hetwixt Spirit 
of Wine and Oyl, in reipet of their infiammas 
: ; bility, 
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bility, and being diſpos'd to mix with oily Be- 
dies, and as great an''aptitnde in the Spirit of 
Wine to mix with other Liquors : I enquir' 
of the Ruſſian Emperor's Phyſician, what alte- 
rations he had obſerv'd to be nc'd by Cold 
in Muſcovy ? To which he an{wer'd, That Ani 
ſeed and other weak Spirits would be turned into 


an imperfe& kind of Ice, and that ſtrong ones 
would turn Ice into a kind of Subſtance like Oy. 


Particulars referrable to the IT. Title, 


1, In a very hard Froſt in December, a Solu- 
tion of Minium near the Fire ſeem'd to be + 
froze ; tho? it was made with Spirit of Vinegar, 
and ſo ſtrong, that part of it was ſhot into 
Saccharum Saturni. Some at the top, which 
was yellow, did not freeze, tho? poured out. 

2. A Solution of Gold made with Salts ws 
likewiſe froze, As alſo a Pint-vial full of the . 
Tincture of Lignum Nephriticum, which being 
_ the Ice had nb ſuch colour as the Tin- 

ure, 

3. It is reported, That in Ruſſia, Brandy will 
freeze, but the Ice of it is not ſo hard as com- 
mon Ice. And I am inform®d, "that in Moſcow 
the Spirit of Wine' woul&#freeze ; leaving ſome 
diſſolv'd in the middle which was much ſtronger 
than ordinary Brandy, And I am told, that in 
Ruſſia it 1s uſual to have Wine froze. ; 

French Brandy being expoſed ro the Air in 
Ruſſia froze; and Sallet-oyl become as hard 
as Tallow, but \Vater, at the ſame time did not 
trecze, | 
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TITLE HI. 
Experiments touching Bodies ina/poſed to be 


frozen. 


Im TGOEATISCECS 


L, Bobs ſubtil parts of ſeveral Bodies be- Bodies nee 
ing brought over by diſtillation, would iſdeſed ” 

not freeze by ſuch an application of Snow and 

Salt as froze other Bodies. Of this fort were 


Aqua-fortis, Spirit of Nitre, of Salt, Oyl of 
T tine, and almoſt all the Chymical Oyls 


we then in polleſſion ; Spirit of Wine, 
and of other fermented Liquors ; and Sack, if 
good, would ſcarce freeze; but the inflammable 
__ being ſpent by burning, it would eaſily 


e. 

2. Two drachms of Salt of Pot-aſhes, being 
diſſolv'd in an ounce of Water, the mixture 
would not freeze ; tho? the outiide of the Veſ- 
ſel was cover'd with Ice. At another time a 
ſtrong Solution of Salt of Tartar would nor 
freeze, tho? at the ſame time Salt of Pot-aſhes 
being diſſoly'd did. 

3. That common expreſſed Oyls of Vegeta- 
bles will freeze after their manner, and curdle 
in cold Weather, is commonly obſerved ; yet 
Train-oyl, which is uſually made of the Fat of 
Whales by the help of Fire, continued fluid in 
Weather that was yery ſharp, but in an exceſ- 
ſire cold night ir loſt its fluidity ; which ſeems 
to disfayonr what Olaus Magnus writes, who 
ſays, That in the Northern Regions it is uſu- 


al to caſt Train-oyl upon the Water in thei: 
Ditch- 
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Ditches, to keep the Water from freezing, and 
thereby unpaſſable, the Oyl, as he ſays, not be- 
ing ſubje& to congele with Cold ; but it maybe 
worth while to enquire, Whether the Trait» 
Oyl he ſpeaks of be the ſame as is uſed by the 
Swedes, Laplanders, and Muſcovites, and whether 
they have a different way in keeping of it or 
'not 2? 

4. Tho? a Solution of Sugar would freeze, 
yet a ſtrong Solution of Sugar of Lead would 
not in a mixture of Snow and Salt; whichis re- 
markable, ſince the Spirit of Vinegar it ſelf 
would freeze : Beſides there muſt needs be ſome 
Water in the Solution, and the Sugar be- 
ing but a Vitriol of Lead, it is not a little 
ſtrange, that it ſhould not freeze as well as com- 
mon Vitriol ; tho? in this latter concrete, Metal 
be corroded by a Spirit z which, if we may judge 
by the Liquor afforded in Diſtillation, is very 
much ſharper and ſtronger than Spirit of Vine 
gar. | 

5. Quick-ſilver won!d not freeze in the ſharp- 
eſt Air, tho* expoygd to it in very thin Glaſſes, 
and in ſuch a manner, that a little quantity of 
it made a large Surface, 

6. A very ſharp Froſt was not able to freeze 
a ſtrong Brine, tho" at the ſame time other {a- 
line Solutions were congeald, But a Solution 
conſiſting of twenty Parts of Water and one of 
Salt, was froze in a very ſharp Night ; the Ice 
Iwimming at the top, in Fignres almoſt like 
Broom, ſpreading from the ſurface of the War 
ter downwards : The Salt diſlolv'd in this Wa- 
tcr, is double the proportion of that which Is 
vjually in Sea-water, | thawed Ice of Salt-wa- 

ters 


Chap: 0 Sad begun. 
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ter, to try whether the diſſolved Ice would be 
freſh or not, but it retain'd a little brackiſhneſs, 
which, 1 ſuppoſe, it receiv'd from the contigu- 
ons Brine 3 tho? I am inform'd, That in Amſter- 
dam they make uſe of thaw*d Ice, inſtead of 
common freſh Water, in Brewing. And Bar- 
tholinus de uſu Nivis, Cap. 6. p. 42. ſays, De 
Glacie ex marina aqua certum eſt, /z reſolvatur, 
ſalſum ſaporem depoſuiſſe, quod etiam non ita pri- 
dem expertus eſt Cl. Facobus Finchius Academi 
Noſtr & Senior, @ Phyſices Profeſſor, benemeritus, 
in Glaciei fruſtis 6 portu noſtro allatis, | 


Particulars referrable to the 11T Title, 
t. Spirit of $al- Armoniack made with Quick- 


lime, volatile Oyl of Amber, a ſmall quantity of 
Oyl of Vittiol, being expoſed two Nights and 


. a Day, fioze not. A Solution of Silver in Aqua 


fortis was ; and Spr. Sanguinis Humani, being 
froze, ſwelled ſo much as to force out the 
Cork. 

2, UnreQify*d Oyl of Turpentine expoſed to 
the Cold ina Bottle would not freeze ; but ano- 
ther Portion being contain'd in an carthen Por- 
ringer did, 

3. lam inform'd, That there is a Lake of 
Water in Scotland, out of which a ſmall River 
runs, the Water of both which is never froze ; 
but diſſolves Snow or Ice if caſt into it. 

4. Sallet-oyl being made uſe of to keep the 
Locks of Guns from freezing, hinder?d them 
from being diſcharg'd ; but Oyl of Hemp, or 

- Train-oyl: kept them from freezing, 
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TITLE IV. 4 


Experiments and Obſtruations concernin 
the degrees of Cold in ſeverd Bodies, * 


Of the de- m4 © diſcover the different degrees of 
gy we _— — ſeveral hon bm, 

* in the preceediog Chapters, concerning which 
we fhall -add this Advertiſement viz. That 
tho? thoſe which are to be immerſed in Liquors, 
have the Ball end round; yet, when we 
are to try the degrees-of Cold of conſiſtent Pow- 
ders, it is better to make vſe of ſuch as have 
flat Bottoms, that they may be able to ſtand on 
their own Baſis : For ſo it will be pleaſant to ſee 
the ſuſpended Bubble in one of our Thermoy 
meters riſe and fall, asit is removed from one 
Body to another. 


— — o_ _. .< 


2. Freezing hath been ſo generally eſteemed, 
the utmoſt Effet of Cold, That moſt have 
been content, without examining ſtrialy the 
ey of it, Nor indeed is it very eaſily 

n 


done, fince if we do it with common Weather- 
glaſſes it will be a hard thing to diſtinguiſh whe- 
ther the Cold of one Day, exceeds that of a- 
nother ; ſince there intervening ſo much time 
betwixt the Obſervations, the Alterations may 
be cauſed by an increaſe in the weight of the 
Atmoſphere. And ſhould we make an, eſtimate 
by the Teſtimony of our Senſes, we ſhould eaſi- 
ly he miſtaken ; ſince it is believed, Thar” the * 
different ſenſations of Cold which we perceive, 
__ on the various Diſpoſitions of our B9* 
ies. - 


But 
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+ Pac: allowing,;/ithat valgar +Phermometers 
might give-us atrue Information-of the degrees 
of Cold, which-Nature affords, -yct they ac» 
quaint vs not whether Art; may not produce 
greater; much leſs will they. help us to make 
an eſtimate of this Diſparity, Amd though we 
may make: ſome [gueſs by the Operation of 
Cold on Liquors expoſed to. it, yet ſome as A- 
queons. Liquors freeze too ſoon, and vinous Li- 
quors here:in England will not-freeze at all, ex- 
pt French Wine z which happens ſeldom and 
leaves too great an Interval betwixt the degrees 
ieceſlary to congeal Wine, and ſufficient to 
ireeze Water, beſides the ancertainty proceed- 
ng from the ſeveral ſtrengths of Wines. | 
Wherefore to diſcover the Intenſity of Cold, 
produced by Art above the higheſt degree that See P!-te. 
Natureaffords, we furniſhed a ſealed Weathers: "© *- 
glaſs (Sch as Plate r. Fig. 1. Delineates) with 
Spirit of Wine; and immerſed the Ball and pars 
of the Stem in a Veſſel of Water, which was 
alt buried in Snow and Salt, and when the 
ater n to freeze at the bottom and-a- 
dout the ſides,the Liquor was Subſided to 55 Di- 
tons, each Diviſion being half an Inch ; and 
2n the Weather-glaſs being taken out of the 
ater and applied to the Snow and Salt, ir 
dublided to 13 Diviſion. 
To this we: ſhall add another which ſhews, 
hat the Water tho? froze was warmer than 
e Spirit of 'Wine,: when the Mixture of Snow 
nd Salt. was applicd to it. Jen. 15 the Wea» 
er-glaſs being kept in the Water till it began 
d freeze deſcended to 53 but being removed 


nto the Snow aad Salt it Subſided firſt briskly 
/ E * an 
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and then 'more geadoally till it fk to 'the 
the W kb kenged e fame ie 
the Water had before depreſſed-ir to. - 
- - For a further: Tryal, how much Liquors may 
be condenſed' by Cold, 'we took Oyl of Tar- 
pentine reQified in agentle Hear, and having 
weighed a Glafs-ball with'a long Stem, it being 
one Ounce, one Dram; five Grains and a half; 
we poured onit ſo mach of the Torpentine as 
creaſed the weight to, Two Ounces ſeven Dram 
and thirty four Grains and a half 3 which react- 
ing a little way into the Stem, "we marked the 
Superficies with a Diamond z-after which-we 
red-a Dram more in, and ſucceſſively more; 
ill ma how high each Parcel, which 
was weighed exa@ly, rovght in the Stem, til 
the Additional weight increaſed the former t 
rhree Ounces, one 'Dram, ' four Grains, and 
half; and then taking a wide-mourh'd Gl 
with Water in it, we immerged the Weather- 
glaſs in the Water as before; the Veſſel in which 
it was contain'd being firſt encompaſYd 
Snow and Salt: When theWater began to freeze 
we mark'd the Stem of theGlaſt which contain 
the Oyl at the place to which'ir ſabſided ; 
then conveying it into a Miktore of Snow 
Salt, when it had ſubſided as low -as it 
we mark'd the Superficies, and then remord 
it into the Air,tillitroſe to it's firſt ſtation 348d 
then we pour'd ſo much of the Oyl out into# 
nother Glaſs carefully poiſed in a pair of Scales, 
that the Superficies of the Oyl remain'd at the 
Mark which it ſubſided to in the Water ; and 
we found that the Oy1 poured off weigh'd + 
bout 
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bout ro Grains: And ſo mach more being pour'd 
off as made it ſtand at the Mark to which the 
Snow and Salt gd ir, it weigh'd about as 
much as the z ſo that the Oyl was Ar- 
tificially* condenſed, ſo far, That it ſubſided 
# much after it had been condenſed by Cold 
ſtrong to freeze Water, as it was cauſ- 
ed to fall by the force of that. And by divid- 
ing the whole Proportion of Oyl, by the num- 
ber of Grains whoſe Bulk it ſeem'd to loſe by 
ſubſiding in Water, we found that it was con- 
denſed by the firſt degree of Cold to a 94'b 
Part of it's Bulk and by dividing it by the Ad- 
ditional number of ten Grains more, we found 
that the Snow and Salt had condenſed it a 47tb 
Part of it's Bulk. 

Having circomſcrib'd Water moderately 
Cold with a Mixture of Snow and Salt, what 
x ſhrunk was; if not inſenſible, inconſidera- 

K 


- To meaſure the differing weight and Denſity 
of the ſame Proportion of Water, in the Hear 
bf Summer and when extremely Cold ; we 
weighed a Glaſs-Bubble in it, which was Hea- 
vier than Water moderately ccol,' and by the 
Diminution of it's weight in that Medium ; we 
found; according'to the Roles of Hydroſtaticks, 
the weight ofa Portion of Water of <qual Bulk : 
And-then weighing it in Water cool'd, by a 

'xture of Snow ard Sal:,we were inform'd by 
a new Decrement of it's weight, of the weight 
of an equal Bulk of that Cold Water ; by which 
we were enabPd to make an Eſtimate of the 
Gravity and Denſity acquired by the Aftion of 
Gold, and by wceigti1g, the ſame Bubble in the 
E 2 ſamC 
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ſame Water in hot Weather, we Learnt further 
how much more denſe and heavy Water mode 
rately Cold and extremely Cold, is than warn 
Water. It would be of uſe to try ſuch Experi 
ments as theſe in Italy, where they have the 
Conveniency of keeping Sriow, and of free 
warm Water ſpeedily, A GlzG-Bubble wid 
in the Air, weighed 150 Grains being weighed 
in Water; on a Day not froſty, it weighed 
294 and being weighed in Water which wa 
a little froze in a Mixture of Snow and Ice, it 
was not above 4 Part of a Grain lighter 
before; ſo that the Water by Condenſation loſ 
not above a 23otb Part of it's former Bulk 
How far it may be of uſe at Sea to make fud 
Experiments as theſe, and whher they mg 
thereby learn to know, by finding the Denſity 
of the Water in ſeveral Places ; what Load 
to carry in their ſhips and what the Water wil 
he able to bear, 1 ſhall leave others to Judge: 
Bat if ſuchExperiments be try*d in ſeveral Parts; 
our Seal'd Weather-glaſſes, or that whic 
contains the Pendulous drop of Water, may be 
of uſe ; ſince they not being ſubject to be varied 
by the Alterations in the Atmoſphere's Gra 
iy, and ſince they may be conveniently carrjel 
om one Country to another, the different U& 
grees of Cold in various Regions may be better 
Eſtimated ; a Regiſter being kept of the d& 
grees the Liquor or Pendulous drop ſtood & 
ſuch times as the Tryals were made and where, 
and when cxpoſed to ſuch a degree as was + 
ble to freeze, To conclude this Title I ſhall add, 
that in making theſe Experiments,with the Thet- 
momete 


Chap. V. "of Cold begun, 
mometer in which the Pendulons Water is con- 


tain'd z the Stem may, for conveniency, be 
held either Horizontal, upwards or Perpendi- 
cular, 
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Experiments concerning the Tendency of Cold 
wpwards or downwards. 


T HA T Heat generally a&ts moſt power- What way 
erfully on 'Bodies above it, and that it's 7,7 2s 
Tendency is upwards, is ſelf-evident : But to a#s moft 
diſcover in what Line Cold a&ty moſt vigorouſ- %1557*%%- 
ly and furtheſt, we made the following Experi- 
ments. * . | 
A Glaſs-Bubble with Water in it, having a 
flat Bottom, was ſuſpended within leſs than half 
an Inch over a Mixture of Ice and Salt, but 
froze not. A Bottle which contain'd a Mixture 
of Snow and Salt being held under Water, it 
was caſed with Ice, efbeciall about the Bot- 
tom; ſo that the Ation of Cold ſeems chiefly 
to tend downwards. | 
But I rely leſs upon this Experment, becauſe 
it is obſerv*d, That when a frigorifick Mixture 
is expoſed in a Vial, the Ice on the outſide is 
always oppoſite to the Mixture, not reaching 
higher or lower than that Mixture, above half 
the Breadth, of a Barly-corn ; and as the Mix- 
ture diſſolves, and that which ſwims upon the 
diſſolv'd Part grows leſs and leſs,ſo Proportion» 
ably the circle of Ice grows narrower on the out- 
ſide, till the Mixtnre is wholly diſlolv'd, and 


then the Ice vaniſhes, 
E 3 And 
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And from-an experiment ſhortly to be met 
tion*d, viz. pr. ame under Water, lt 
appears, That on every lide, the Shel 
being wholly incruſtated with Ice. | 
" To put an end to this Title, I ſhall, in order 
to facilitate ſome Experiments hereafter to be 
made, advertiſe, Thar whereas in common Er- 
periments Water naturally beginning to freer 


_ at the top, and that Ice confining the ſubjacent 


Water, ſo that when froze it hath not room to 
expand ; I ſay, whereas in ſuch caſes the Glafle 
are ſubject to break, to prevent ſuch I! | 
ences; I lay the frigorifick Mixture firſt 
the bottom of the Glaſſes, by which means the 
Water beginnif to freeze at the bottom, the 
Water is raiſed up above it ; and as the Salr and 
Ice is raiſed higher about the Glaſs, ſo the Ice 
gradually riſes, without danger of breaking the 
Bottles. To this Advertiſement I ſhall add, That 
tho” 1 only ac the firſt lay the mixture about the 
bottom of the Glaſs, yet to keep the Water + 
bove, cool, I uſually put Ice it ſelf or Snow (&- 
ther of which will ſucceed in theſe Experiments) 
above that Mixture. | 
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TITLE: VL. 
Experiments and. Obſervations concerning the 
and deftruttion of (Eggs, Ap- 
ples, and other) Bodies by Cold. | 


T is a common - Tradition, That if Eggs or 
J Apples be thawed near the Fire, it ſpoils 
them z bot if they be immerſed in cold Water,, 
they thaw ſlowly withour dammage. To try the 
trath of this Tradition, I made the follawing 
Experiments. | 

An Egg which weighed 12 drachms and a 
grain, being wrapt in a wax'd Paper to defend 
it from the g Snow, was froze in a mix- 
tore of Snow and Salt; and then wanting 4 

of its former weight, it, was put into. > 
in of Water : Ir ſuch a Cruſt of Ice 
abont it, as increaſed the weight to 1 5 drachms 
and.g grains z and the lce being taken off, and 
the Egg dryed, it weighed 12 drachms and. 34 
grains ; beimg broke we found it almoſt thawed.-:. 
When froze it ſwam in the Water, but when 
thawed it ſink. | 

We took two Eggs well froze, and placing. 
them both at an equal diſtance from. the Fire, 
the one was pat into Water and the other laid 
on a Table : When that in the Water was cruſt- 
ed over with Ice, we took it our, and breaking, 
it, found that the Yolk and ſome part of the, 
White were thawed ; but the other Egg being 
cut afunder; the White was wholly frozen, and 
the Yolk hard" as if ic had been over-boyPd : 
There likewiſe appear'd in ir certain concentri- 
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cal Circles of different Colours, and a very 
white Speck in.the middle of it - 

The ſame Experiment being tryed a ſecond 
ume, we were confirmed (jn+ ovr © Perſwaſion, 
That frozen Eggs will. thaw. ſooner in cold We 
ter, than in the open Air. wo 

An Egg being ſuſpended in Water, was 0- 
ver'd with,.a. Cruſt of Ice equally thick 4 
ſides. | | n 

© Frozen Pippins being put into. a Baſin of W& 
©, ter, were coyered over with a Crult of Ice of a 
conſiderable thickneſs z where .it- was, obſerve 
ble, x. That that Part of the Pippin. which wa 
immerſed, was. coyered with a. much thicker: 
Cruſt than that which was above. it..: 2. The 
extant Part ſeem'd harder. than, the immerſed. 
4: in the Water were. thawed, . but one 

t lay out of it. was mbch harder and more 
froze. 4. Neither the frozen Eggs or Applcs 
condenſed and froze the Air, tho” they incrults 
red the Wuter, er praroanang | 

"Eggs being yr in Snow, and Salc till Yet 
crack'd, we por (9 into Milk, rwo into a G als 
of Beer, and” two more into a large Glaſs 
Sack, but produced no Ice. Fggs being put inte 
Vinegar produced no Ice ; but the Vinegar cor- 
roded the Egg-ſhells, ERP 
* A Cheeſe immerſed in Water ig.a cold Coun: - 
try, was cruſted oyer with lce ;, but, lumps of 
Iron, pieces of Glaſs, and Stanes, being kept 
longer in Snow and Salc than 'was ſuthcient to 
freeze Epgs, produced no Ice in Water, 

Warter.being poured irito a Bottle which ſtood 
on the North-Eaſt ſide 'of our Elabotgtory, Part 
of it was preſcatly turacd into Ice..;. | 
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* Ice and Juice of Pippins ſhaken together in a 
Vial produced a great deal of Dew , and i did 
ice beaten into a Liquor'with 'the White of ati 
Egg. Pippins were much better when thaw'd 
in-cold Water than haſtily. 

It hath been obſerved in the cold. Northern 
Climates, That when they have come out of 
extreme Cold” too haſtily to the Fire, - it hath 
raiſed Bliſters 3 wherefore it is a cuſtom} amongſt 
the more careful fort, to waſh their Hands, or 
other frozen Parts, in cold Water or Snow be- 
fore they approach the Fire. I am told by one, 
That \Cheeſes being froze in Muſcovy, thoſe 
thaw'd in Water were-cruſted over with lce ; 
but were much better \than others thaw*d in a 
Stove. | And Guilielmus Fabritius Hildanus, Cap. 
10. de Gangrena & ſpbacelo, gives an Account of 
a Man who was ſucceſsfully thaw'd -and cruſted 
over with Ice as our Apples and Eggs were; 

'Tho': a 'moderate of Cold preſerves 
Bodies from' putrifation; yet Glaciation' leaves 
them more ſubje& toit upon a thaw, 'tho* whilſt 
they are in that ſtate they putrific not. 

To prove that the higheſt degree of Cold un- 
der Glaciatioh hinders Bodies from Corruption, l 


ſhall alledge the following Inſtances, 'Bartholinus - 


de uſu' nivis, ſays; p. 80. Regii Mutinenſes ni- 
vem hoc fine are compatam ſervant, m Celli 
Nivarizs, ini quibus fetvente eſtate v1di carnes 
tadatorum Animalium a Putredine diu ſe conſer- 
vaſe, 'And' Capt, James in his Journal, P. 74- 
hath theſe words, ' By the" ninth of May we were 
come to and got up our | five Barrels of Beef and 
Pork, and bad four 'Buts of Beer and one of Cider--- 
FR bad lain under Water all the Winter 7, Jens 
c0 


Book IV) 

raphy es that it as ,w1y thing the ware 

Co Ertber toys patios: thay the wek 

a all Winter, was not in June found & 
Jot the, worſe. 

And from Simlerus his. Account of the Hips, 
it appears,” That entire Bodies may be preſery. 
ed by Snow without Glacigtion,. . Refert (lays 
Rartbolinus, ſpeaking of 'him,. p; 79. de figww ati. 
Ps) in Khetis apud Rinwaldios ;, nivium 6 monte 
ruentium moles Syluam Q proveras Abietes dejeciſſe, 
accidifſe etiam Helvetis Milite yer Alpes iter fa- 
cients, wt 6g bomines ory eadem Nivis con- 

or ng we Nivium th» 


globatione 

mulo pres ad teſcunt, quo ſo- 
luto nonnibil ps Cys Mor Meartua invios 
lata patent ; /1 ab amicis,vel tranſcuntibus mo_ 
tur... Vidimus ipfa triſte bog Spe@aculum, 

- wo. whjete 6 nate a | all bring fs 

are not to 

veral Inſtances. Nor indecd is it much wonder, 
liace, whether Glaciation. from incry- 
ding Swarms. of toms, wedged in . 
betwixt the Party .of 4 on whether we ſup- 

. poſe it to ariſe from an avolition of thoſe reftIcſ 
Particles which before kept. 'the Body fluid or 
ſoft z we muſt ſuppoſe an reſt, and con- 
ſequegtly. the concomitant cau of Corruption 
Þ be wanting, 

But to Cat to laſtances, Lam told, That 
on the:Coaſt of Sweedent and Denmark, the Cold 
will preſerve Bodies & long time from-putrifacti- 
on. -. And Ba'tholmus: relates.a Story of ſeveral 
dead Bodies (p. $3. deuſu Nevis) which being 
kilPd in a Baucel in-che Winter,» were: froze in 
ſeveral Poltures, and'\contitmed fo without be- 

ing 


C 
as the Winter laſted. 
James tells us, 
hom they found froze in the 
x Weeks after he had been committed ro 
Sea, and all the alteratjon the Froſt had wroughr 
on his Body, was, that his Fleſh would move up 
and down upon his Bones like a Glove upon a 
Man's Hand. And Bartbolinus de uſu Nivis, 
Cap. 12. further tells us, That 'tis obſerved in 
Greenland, that the Froſt preſerves Badies from 
Putrifation 30 Years. | 
But tho? freezing preſerves Bodies from Pu- 
trifation for the time, yet when they thaw they 
| y diſcover, that the Textures of them 
were impaired and vitiated all that while by the 
ation of rhe Cold ; for having froze an Ox-Eye, 
| obſerv'd, that the Chryſtalline humour, which 
was ſo tranſparent before, being froze, loſt its dia- 
phaneity and became white. And it hath been ob- 
ſerved by others, That tho? Cheeſes which were 
thaw'd in Water, were better than- thoſe that 
were otherwiſe freed from the Ice; yet they 
ue all, in ſome meaſure, impaired by the 

F 
To theſe Inſtances I ſhall add, that Purchas, 
Lib. 3. Cap. 5. Set. 2 Þ. 493- tells vs, That 
in Nova Zembla, their ſtrong Beer being froze, 
was wholly vitiated, and without ſtrength or 
taſte. And Capt. James tells us, That ſtrong 
Alicant Wine, by being froze, had loſt much 
of its Spirits. ' And it hath been obſerved in 
the Northern Country, leſs cold than Aduſcovy, 
That Beef having been froze, was almolt inlipid, 
and -yiclded Broth little bztter than Water. 
Belides which Inſtances I am iniorn'd, Tau 
k -; 
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Bodies much harder than any yet mention'd 
may be work'd _ by Cold ; not to mention, 
that it is obſery*d, That Bones, and even Steel 
it ſelf, are much more ſubje& to break in froſty 
Wearher than at other times. And it is to our 
preſent Purpoſe, further obſervable, T hat Capt. 
ames refates, that in Chartton-Iſland the Wood 
muſt be thaw'd before the Carpenters are able to 
work It. | 
And Iem further inform'd, That the Timber 
of the Houſes in Moſcow will not only crack in 
froſty Weather ; bur ?tis obſervd, That Brick- 
Honſfes in the Weſt-Indies decay much ſooner 
than here in England, And it hath been further 
obſerved, That Marbles themſelves have not on- 
ly flown in pieces in froſty Weather, but that 
Braſs-Inſtruments,and even Iron-Hoops have been 
crack'd by extreme Cold ; as Olans Wormins, and 
the Dutch-men in their Voyage to Nova Zembla 
witneſs. | But [am eptto believe, that the break- 
ing of the Iron- Hoops rather depended on the 
operation of the Cold on the Liquor contain'd in | 
thoſe Barrels;than immediately on the Iron-Bars 
themſelves, and that they were broke by the ex- 
panlion of that Liquor. | 


: An Appendix to the VI. Title. 


In confirmation of what hath been deliver'd 
betore, the Ruſſhan Emperor*s Phyſitian told me, 
That if thoſe that have their Noſes or Cheeks 
froze, don't ru!» them with Snow before they go 
1ato the Stoves, they ſometimes drop off ; and 
he likewiſe tol4 me, That moderately weak 
Wine by bxi2g froze, wonld loſe both its _ 
our 
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lour, andraſte, . He further told me, That Bo- 
dies there, will keep all the froſty Weather un- 
corrupt z and that Veniſon and Beet, and other 
m_ will be preſerved a long time by Froſt ; 
but if it is not thawed leaſurely before it comes 
to be roaſted, it will be much impaired. And 
lam told, That a young Man having been froze 
all over, was recovered by being firſt rubb'd 


with Snow before any other means was uſed. 
Particulars referrable to the V1 Title. 


. 

Fiſhes taken from under the Ice, inLakes and 
Ponds which were frozen over, and packed up, 
would be preſerv'd a Month without being falr- 
ed or dryed ; and it was obſerv'd, That when 
they were taken out of the Water in the cold 
Air,they would be froze immediately.It was like- 
wiſe obſerv'd by the ſame Perſon who gold me 
theſe things, That tho? Fleſh-mear froze was 
better when thaw?d leaſurely in cold Water than 
haſtily by the Fire, yer it acquir*d not a Cruſt of 
Ice about it, 

In Lapland when any Part is froze, they toalt 
Cheeſe made of Deer's Milk, and anolat the at- 
feted Part with the Cows-boby. 

I had ſome Cbeſhire-Cheeſes froze my ſelf, one 
of which being thrown into Water gather'd a 
Cruſt of Ice about ir. 

There are white Bears in Green-Zand which 
have ſo excellent a ſcent, that when the Car- 
caſs of a Whale was left at ſome diſtance from 
the ſhore; they would raiſe themſelves,on their 
Legs, and with their two Paws, would fan 


themſelves with the Air, and ſnuffit in at their 
Snauts 


| rcalley ; 
the fat of ſome of them wonld yield a Hoghead 
of Oyl. In Moſcow a Hogſhead of Malaga-Sack 
being froze, a Spirituons Liquor diſtill'd ont of 
it ſtronger than the Sack it ſelf ; but the Li- 
quor left behind it, was a ſtrengthleſs Phlegm, 
A Barrel of Beer being froze on the Coaſt of 
Green-Land, the Spirituous Part was contain'd 
in the middle. | 
The Spaniſh and French Wines, that are 
brought to Moſcow betwixt Ruſt and Poland, 
are ſometimes ſo frozen by the time they cog 
there; that they are forced to break the Casks, 
and to tranſport ir in Jars from one place to a- 
nother, and when they have a mind to thaw it, 
they put it into another Hogſhead, and that 
being placed in a hole made in Ice or Snow, it 
thaws leaſarely there withont being ſo much 
—_— as if thawed in a Stove or by the 
ire, 
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Experiments concerning the Expanſion of Wi- 
ter, and Aqueous Liquors by freezing. 


eaſes of H O? it hath been generally allowed, that 
ater and 


| 0: wa Water and other Liquors are condenſed 
66cm by Cold 3 yet from what | ſhall offer, it will 


appear, That Jce is not Water condenſcd but 
Riwrified, | 


For | have riot only obſerv'd, That Water 
expolcd to be froze in a Bolrt-head, would 
if the fiizorifick Misture inclin'd it to begin to 

trecie 
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be kdereby b hi ding <q enki 
he" hawed again will ſubſide. And t© 
this T ſhall add,Thar Having included Water in 4 
Oflinder, both ends of which were Ropped up 
withWarx,the Cylinder being hong up inthe Air, 
and the Water froze; it was ſo far expanded, 
That it forced the Wax our of each end of the 
Pipe, ' and form*d a Rod of Ice much longer 
than the Cylinder 3 from. whence it appears, 
That the breaking of Bottles by Cold rather 
depends on the Expanſion of the Incladed Li- 
quor, than that the weight of the Air cauſed 
EfﬀeR, as ſome Moderns teach ; or that the 
Internal Liquor being condenſed by Cold, the 
ob moor in to ddr _ For that 
Water is expanded by , appears from what 
I have faid ; beſides nothing is more commonly 
obſerv*d,than that Water being froze ina Veſſel 
whoſe ſides are ſtrong enongh to keep it from 
burſting them, the Superficies of the Ice is gene- 
rally protuberant and convex, And thar the 
breaking of Botrles depends not on Nature's 
dbhorrency of a Facuum, appears ; ſince ſhould 
we ſuppoſe, That the Fluid contain'd in a 
Bottle would be ſo far condenſed as to poſſeſs 
leſs ſpace than before; it is poſſible there might 
be a Yacuum there, and the Bottle not burlt ; 
lince Glaſs-Bubbles much thinner than ordinary 
Bottles will endure the froſt,tho? ſtopped cloſe 
with Air in them. _ 

But not only Water expands it ſelf npon 
freezing but other Aqueous Bodies ; ſo Eges 
being froze, burſt their ſhells aſunder. And 
Milk, Urine, Rbeni/ſh Wine, and good y__ 
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E- * Of W incyaen Ter to freeze in diſtin Glaſs- 
E--- rhe Wineemg ro ſwell'd an apy 
4 Surface, Nil two camp and the 
bland 41d _ wile Opac bu rok 
itriol, did not only becar ©, out -rq 

conſiderably higher in a Cylindrical Pipe, upon 
Congelation, ORE: 

of bel by Cold ould 
are capable of being y 5. W 
be worth enquiring; ſcnceit hath been obſery'd, 
That in Nova Zembla the very Clocks have 
been froze ſo that they would not goe ; and the 
like bath been obſerv'd by Capt. Fames in his 
Voyage at Charlton-Ifand 3 his Watch being 
froze as well as{his Clocks. Whether theſe Effedts 
depended on any Swelling of the Ropes, or 
whether the Spring of his "Watch might be 
weakned by Cold, or w ſome lceicles 
ſtuck to the Internal Parts of it; I ſhall leave 
as. bare ConjeQtures, to be forther examined in- 
to by Experience. 


The Phenomena of an Experiment about Freet- 
ing referrable to the VII Title, read before the 
Royal Society. 


C.. 


Having filled a Bolt-head which was as big 
as two Turkey Eggs with Water, till it rought, 
a pretty height into the ſlender Stem, being 
pot into a Mixture of Snow and Salt, it ſubli- 
ded a little ; but when it began to freeze it 
would ſenſibly ſwell. | 

The Experimeat being repeated with a Glaſs 
whoſe Stem was as thin as a Raven's Quill ; when 
firſt the Ball of it was immerſed ia the friger 
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fick Mixture, the Water preſcntly aſcended the 
height of a Barly-corn, and .preſently ſubſided 
again, which the Florentine Yirtuoſs would attii- 
bute to a Conſtriftion of the Glaſs upon the 
Application of the frigorifick Mixture. 

Secondly, And tho” the Florentine Virtuoſi, re- 
late, That they have obſerv'd, the Water after 
it bad ſubſided,a little to reſt, and then ſubiided 
again; yet in all the Fryals I made I did not 
obſerve it. 

Thirdly, When the Water had ſubſided 4 
little, it would be at a ſtand, till the Liquor 
began to freeze, 

' Fourthly, TheExperiment being try'd withGlaſ- 
ſs whoſe Stems were unequally big,upotiGlaci- 
ation, the Aſcent of the Water in the large 
ones would be indiſcernible ; but in a ſlender 
one.it would aſcend ſeveral tnches in a Minute, 
nll it roſe up to the top of the Stem. 

Fiftbly, Tho? the Florentine Academians, fay, 
they have obſerv'd the Water to riſe again, be- 
fore Glaciation ; yet 1 could never ſee ſuch a 
Phznomenon, 

Sixthily, 1f the Glaſs was taken out of the 
Mixture ' when firſt it began to freeze, as ſoon 
the ſmall Iceicles were melted, it would ſub- 
de again ; yet if reapply*d to the Mixture & 
econd time, it would freeze in half a Min- 

ute, 
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TITLE VIII. 


Experiments concerning the Contrattion 
Liquors by Cold. ſ 


I H O' the Liquors we bave mention'd ex- 

pand themielvesupon an Intenſe degree 
of Cold, yet we are not thence to couclude, 
that all will ; ſince we have found it by experi- 
ence not only in Spirit of Wine, Aqua forth, 
Oyl of Turpentine and ſeveral other Liquors 
which would not be brought to freeze ; but dl 
ſo 7 Oyl congeal'd þy the vehemence of the 
Co 


2. Amongſt the ſeveral Experiments made 
of the Efficacy of Cold to condenſed Liquon, 
I ſhall lay down the following, 

3 Spirit of Wine being put into a ſayll 
Glaſs-Egg with a ſlender Stem, in a Mixture 
of Snow and Salt ſubſided & of an Inch. 

4 Mercury being freed from Air, and 
Placed in a Bolt-head in a Mixture of Snow and 
Salr, ſubſided 2 Inches. Common Oyl placed 
in the ſame Mixture ſubſided till it froze ; but 
if it were 4mmediately thaw'd near the fire, it 
would expand it ſelf ſo much as to riſe about 
the Mark. The Experiment ſucceeded a ſecond 
time, and being try'd a third time, the Lumps 
of the congeal'd Oyl would fink in the flud 
Oyl. Oyl of Aniſeeds artificially froze ſubli- 
ded-conſiderably in a ſmall Pipe, Empyrer- 
matical Oyl of Gaujacum being expoſed to " 
urmo 
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utmoſt degree of ( Cold, would not freeze ; but 
evidently ſubkded. 


Particulars riferrable to the VTIT Title; 


1. Two ſeal'd Weather-Glaſles, the one 
made of a TinQure of Cochineele in Spirit-of 
Wine ; and the other of a blew Tincture of Spi- 
rit of Man's Blood and Copper in Spirit of 
Wine were immerſed in Water till it began 
to freeze, and then. being remov'd into Oyl 
of Turpentine ſet in a Mixture of Snow and 
Salt; we obſerv'd, That the Liquor in both 
Thermometers ſublided. Oyl of Aniſeeds be- 
ing pot into a ſmall Glaſs with a large Stem, 
and placed in. a frigorifick Mixture made by a 
Solution of Sal- Armoniack ſubſided 3 Inches-; 
the ſubſtance of the Oyl being turn'd into a 
white Concrete, which when it was leafurely 
diſfoly'd, the fluid Part emitted ſeveral Bub- 
bles 3; and it was further obſery'd in this Con- 
crete, That tho? when thaw'd it ſwims upon 
Water, yet when congeald it will not. 
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TITLE IX 


Experiments concerning the Bubble from which 
the Levity of Iee is [uppoſed to proceed. 


1 FT is uſbally accounted an Argament of the 

- Sx levity ot Ice adove Water,that it ſwimsvp- 

aud its On it : For tho' the ſuperficies of fmall Portions 

Cauſe. of itare not ſenſibly emergent above the Surface 
of the Water; yet in Greenland, where 
Rocks of ice float in the Sea, they are obſer 
to be as high above the Water as the Maſts of 
Ships, which could we ſuppoſe to float in an e- 
rect Poſture, and to be of a priſmatical Form, 
that Part immerſed would be nine times as much 
as that above the Water. As for the Reaſon 
why Ice is born up above the ſurface of the 
Water ſo much in Greenland more than in our 
Climate ; beſides that the fize of thoſe pieces of 
Ice contributes to the rendring the Obſervation 
more remarkable, the Water's expanſion inthat 
cold Climate may cauſe it ro be further ex- 
panded there than here, and conſequently light- 
er 


2. Pieces of Ice free from Bubbles floated in 
Spirit of Wine drawn from Brandy, and like- 
wiſe from Q1ick-lime ; and tho? if that Spirit 
were warmed, it would preſently ſubſide, yet 
as it cooled, the Ice would aſcend ; neverthe- 
leſs ſome part of it being thaw*d, the Water 
would ſublile in a ſtream through the Spirit. 
In warm Water the Ice would ſw'm ; byt in Oyl 
of Turpentine and the rectify'd Spirit of Wine 
it would fink like' a Stone. k 
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3. A piece of lce which was clear from Bub- 
bles, for as much as we could diſcero, and very 
| tranſparent, would not fink in Water ; but a- 

nother piece, which in a Microſcope appear'd 

to be full of Bubbles, was nevertheleſs tranſpa- 

rent, and would float on Water. 
| 4. That the levity and expanſion of Ice de- 
| pends on the number of Bubbles diſperſed 
' MW throught, is unqueſtionable; bur how it comes 
by thoſe Bubbles is a matter that deſerves our 
Inquiry : And tho? Mr Hbbes attributes it to the 
Iatruſjon of ſome external airy Parts, yet we 
obſerv'd, That Wate: defended from the Incru+ 
fion of external Air, was not without Bubbles, 
when froze in 2 Glaſs hermetically ſealed ; but 
being expanded, the namerous Bubbles diſper- 
ſed through it, gave ir a whitiſh Opacity ; and 
the ſame Phznomena were afforded by Ice froze 
in Meralline Veſſels, 

5. And that the Ice froze in the hermetically 
ſealed Glaſs, received not irs Bnbbles from the 
Air ſhut up.with it; is reſonable to believe : 
Firft, Since the Water mult be expanded betore 
it could divide that Air into Bubbles. Second- 
ly, That the Air in the ſealed Glaſs cannot be 
diſperſed through the Ice, and thereby cauſe it 
to expand, appears; ſ{:nce oftentimes it is 
ſo far compreiy'd by the i{welling ice, that ic 
breaks the Glaſs, which it wonld nor do, could 
it be mixed with the Ice and diſperſed thi ough 
the freezing Water. Bur, Thirdly, Were the 
expanſion of Ice to be arrribuicd to the intinua- 
tion of airy Parts, it may be queſtion'd, How, 
when Liquors begin to freeze at the bottom 
liſt, the Air, which is ſo many tunes lizbter 
r 3 Lau 
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than Water, can dive into the bottom of it, 
and that too without | being ſeen ? Fowrtbly, If 
the Bubbles contained in Ice were deriv'd trom 
the external Air depreſs'd through freezing 
Water, Ice thaw'd would yield Air enough to 
fill as much ſpace as the frozen Water poſleſs 
more than the thaw*d Water. 

6. That the Bubbles contain'd in frozen W# 
ter are not adequately filPd with Air, tho' fome 
times the Air that they contain be aftorded by 
thoſe airy Parts diſpersgd through the Pores of | 
Water ; and that they are often growers nv+ 
meroully, notwithſtanding a receſs of the great- 
eſt part of that Air, will appear from the fol 
lowing Experiments. 

I. Water freed from Bubbles in YVacuo Boylis- 
no, and afterwards convey*d into a frigorifick 
Mixture expanded not ſo much as common Wt 
ter, nor was the Ice near fo full of Bubbles. 

I. Water-which had been freed from Bab- 
bles in our Priſmatical Engine, being froze, con- 
rain'd few Bubbles, but being thaw'd and then 
pour'd into a Glaſs-Cylinder, it was powerfully 
expanded fo far as to burſt the Glaſs. 

HII.-A Glaſs-egg with a narrow Stem being 
filled fo far with Water, that the ſurface of it 
roſe an Inch within the Stem; it was convey'd 
into 4 Receiver, and whilſt the Air .was et- 
havſting, Bubbles roſe ſo plentifvlly, that the 
Liquor ſeem?*d to boyl ; Which when it was 10 
a great meaſure cleared of, we placed it in 4 

' Mixture of Snow and Salt z and obſerv*d, that 
the expanded Liquor being froze, had riſen a 
great way above its firſt height, When it was 
placed in the open Air, ot ſuch a m_—— 
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made it thaw leiſurely, we obſerv*d, That the 
exterior part of the Ice w# full of Bubbles : But 
when that was diſſolv'd, the Ice in the middle 
was of an unuſual Texture ; being void of Bub- 
bles and not unlike a froſted piece of Glaſs, 
whoſe aſpereties were very thick ſet : When the 
Ice was almoſt thaw'd, we convey'd the Bub- 
ble into the Receiver ; but tho' the Air was ex- 
hauſted, we perceiv*d not that the Ice was ſoon- 
er melted ; bur the Water afforded a few Bub- 
bles, ard in a little time ſome few appear'd in 
the Ice. When the Ice was wholly thaw'd, we 
took the Glaſs-Bubble out of the Receiver, and 
found, That the Water had ſubſided to its firſt 
Mark, if not a little below it ;” ſo that the Wa» 
ter when expanded riling three Inches in the 
Stem, and weight of the whole Water be- 
ing but two ounces and a half; the ice ſeent'd to 
cake up about a twelfth Part more than the un- 
froze Water. 

7. A Cylinder of Water being immergd in a 
Mixture of [ce and Salt, and that convey'd into 
a Receiver; we found, That when the Air was 
exhauſted, and the Water in a great meaſure 
freed from Bubbles, the ſurface of it was conli- 
derably rais'd ; the Water in the bottom being 
torn'd into lce as far as the Mixture wrought, in 
which we perceiv'd, beſides a few large Bub- 


- bles, ſmall ones enough to render it opacous. 


8. To ſhew, that the Bubbles perceivable in 
Ice are not filled with true and ſpringy Air, I 
ſhall ſubjoyn the following Experiment. We 
plac'd a Glaſs-egg, which was about as large a- 
gain as an ordinary Egg, in a mixture of Ice and 
Salt 3 the Cavity of it being fil”d wich Water, 
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which'riſing pp into the Neck, ſtood about an 
Inch adove the ſoperficies of the frigorifick-Mix- 
ture which circumſcribed it ; the Diameter of 
the Stem being large enough to receive the end 
of my Finger. © The Particulars afforded by this 
Experiment were, | | 

I. The Water did not ſenſibly ſubſide before 
it began to freeze, 

11. Some part of it began to ſwell in a quarter 
of an Hour. 

II. In an Hour the Liquor roſe 45 Inches, 
and continu'd to riſe till it was above hve Inch- 
es 5 when we took it our. | 

IV. The frigorifick Mixture being below the 
ſurface of the Water, it froze at the bottom 
firſt, leaving the top of the Water uncongeaPd. 

V. No Bubbles appear'd in the Water the! 
the Ice was full of them, ſome being as large as 
fmall Peaſe. 

VI. We pour'd as much Saller-oyl nypon the 
Water, as wrevght two Inches in the Stem, and 
then hermetically ſealing the end of it up; the 
Water ſuhlided a lirtle, but was preſently rais'd 
again ro its tormer height in the Mixture ; about 
an inch and a halt of the Stem 1emaining above 
the Oyl filled with Air, 

Vil, TheGliſ-eesg being weighed firſt in Air, 
was left in the Water poiled with its oppolite 
weir ht. 

VII. Upon the tFawing of the Ice, ſeveral 
Bubbles roſe which vaniſh'd at the top. 

IX. The Water being thaw'd, the efgrili- 
brium continud the ſamegard fublided io is {Mt 
Mark and mn" lower, thJ* it lad parted wit:: 19 
many*Bubbles, | 
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"X, The Glaſs being inverted, the ical'd end 
was broke off under Water ; upon which ſome 


of it being forced up into the Pipe, preſsd the | 


contain'd Air into Jefs room than betore. 

XI. The Water and the Oyl poſleſs*d the fame 
Places that they did before, 

Xl. The Oyl being thrown out, and ſo much 
Water put into the Stem as raivd the ſurface as 
high as it was rais'd by Glaciation; the Glaſs 
weighed 4374 Grains : When filPd ta the low- 
elt Mark it weighed 4152, and when empty 
1032 3 ſq that the Water contain'd betwixt the 
two Marks, was about the 15th Part of the 
whole. 

10. A.large Glaſs-egg with-a proportionable 
Stem, being ſo far fill'd with Water, that ir 
wrought up an Inch into the Stem 3 the next 
Day the Water was raiv'd 15 Inches: The whole 
contain'd in the Cavity of the Egg being froze ; 
the frozen Water continuing to ſwell, was 
raiv'd 4 laches higher, a few drops running 0- 
ver the top of it ; but when the Ice was wholly 
thaw'd it ſubfded again. 

3i. Another Egg about the ſame height, bes» 
Ing placd in heaten Ice and Salt, the Water 
roſe an Inch in an ' Hours time, and ſeveral 
Lamir.@ of Ice appear'd at the Jointure of the 
Ball aud che Neck ; but after an Hour and a 
quarcer, thoſe diſsppear'd, and the Ball ſecm'd 
to be hid with white Ice ; the Water in the 
Neck being raisd 43 Inches above the firſt 
Mark. Several ſmall zubbles aſcended throngh 

the Neck till it was wholly thaw'd, and the 
white ice was fu'] of Bubbles. The Experi- 
ment being turther proſecuted, the 2” 
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ſwelPd till ſome of it ran out at the top of the 
Tube: Upon which, the top of it bei 
ſeaPd up, we plac'd ir in a warm Room ti 
the Water was quite thaw'd; ſo much Air on- 
ly-remaining above the Water when froze,asin 
dimenſions equall'd a ſmall Pea. When the Ice was 
wholly thaw'd, the Water ſubſided to its firſt 
Mark, and then the top of the Stem being broke 
off under Water ; ſo much of it was impelPd by 
the external Air,as, when the Pipe was re-invert- 
ed again roſe 7 lackes, above the firſt Mark, 
and left about an Inch 3 above it ; ſo that the 
Air which caugd the Water when froze to ſwell, 
and which was generated there, took up one 
Inch and 4: Which being expanded through the 
Cavity ot the Cylinder; above the ſurface of the 
Water when thaw'd ; ſo far appear*'d not to be 
Air, that it wanted a Spring to reſiſt the ingreſs 
of the Water, 

12, Another time the tip of a ſeal'd Stem be- 
ing broke under Water, it receiv'd 10 Inches 
and above | 

12. In the ſame Bolt-head wherein the great- 
eſt condenſation of Air was try'd, the Water be- 
ing froze,was rais'd a Foot above its former ſta- 
tion; and then being ſeaPd up, and leaſurely 
thaw'd; it ſubſided again to its former Mark : 
And then the Seal heing broke off under Water, 
ſo much of that contain'd in the Baſin was forc'd 
into the Tube, as fil'd 11 Inches of it; near 4 
of an lnch of Air being generated in the former 
part of the Operation. | 

14. Another time the Water ſwelling 10 In- 
ches in the ſame Glaſs, we broke off the Neb 
under Water, and' it receiv?4 as *much of the 
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external Water ; fo that in this no Air was ge« 


nerated. | 
15, The like Experiments being try'd with 
aqueous Liquors ; the Neb of one that contain'd 
Milk berg broke off nader Water, it was ma- 
nifeſtly impell'd by the outward Air. And a- 
nother being likewife open'd under Water which 
contain'd Urine, it receiv*d about five or fix In- 
ches of Water. 
- 16; Another Glaſs which contain'd Claret- 
Wine, being open'd onder Water, the Water 
was impelPd near an Inch above the Mark ; 
which would not have happen'd, had the Bub- 
bles been filPd with true and permament Air. 
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Experiments about the Meaſure of the E xpan- 
ſion and the Contraction of Liquors, 


O meaſure the expanſion of the Air, we 7he expo 
took a Bolr-head, and pour'd in ſo much {orreafim 


Water, that it roſe a little way into the Stem of $17 


which being done, and the number of Ounces it 
contain'd ſet down, to thoſe we fucceſstully ad- 
ded one Ounce after another; marking how high 
each of them wrought : Which being done, we 
pour*d out a convenient quantity, and froze the 
remaining Water. from the bottom upwards, 
and the Ice that conſiſted of 82 parts of Water, 
filled the ſpace of 91 and 2; fo that the congeaPd 
Water polled a gth part of ſpace more _—_ 


Liquers 


did before. In another Experiment $5 Parts of 
Water being froze,were extended to 60 4 ; 6 of 
thoſe remaining vnfroze, , _ ' 

'2, Another way we took to meaſure the ex. 
panſion of Water, was, by marking a Cylindri- 
cal Pipe at the ſupei ficigs of the Water contain'd 
in it; which, when it was froze, was rais'd a 
tenth part higher than hefore. Another more 
exat Cylinder being made uſe of, we found, 
that Water troze expanded to about a ninth 
Part of t'e ſpace it poſſeſs” before. 

3. Bur perhaps thj. Merhod of meaſuring the 
expanſion of freezi:iz Water may ſnggeſt a di ffi- 
culty to thoſe that are acquainted with Hydroſts- 
ticks : ſince Archimedes hath made it appear, as 
well as Stevinus, Toat floating Bodies will ſo far,and 
but ſo far, (ink in the Liquor that ſupports them, till 
the immerſed Part of the Body be equal to a bulk of 
Water, weighing as much as the whole Body. 

4. For Capt, James hath obſerv'd Ice to float 
a great deal above the Water ; and the Hollag- 
ders in their Voyage to Nowa Zembla, take no- 
tice of a Hill of Ice which was 16 Fathom above 
the Water, tho' but 36 below it : And Jan 
Munkius in his Acconnt of G-cenlan d, obſerv'd, 
T hat one that was but 4 tathom nader Wa- 
ter, was 20 above it ; wticreas according to 
our Computation of the expanſion of Water, 
the Part under Water ought to be 8 or g times 
as deep as that above it, 

5. Burt to clear this difficvlty I have theſe things 
to repreſent; Firſt, 1 bat the Ice which we take 
notice of, flats in freſh Warer, but that obſerv'd 
by Navigators.being freſh floats in ſalt Water 
yet this is to be likewiſe confider'd; That near 
the Poles the Seas are not ſo falt as ours, = 
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thoſe nnder the Line, and conſequently will not 
be able to bear vp the floating Ice ſo high; 
except the coldneſs of that Region recompenſes 
the want of Sale. 

6. But beſides thefe Conſiderations, that which 
I wovld chiefly infiſt vpon for the removal of 
this difi-ulty, is, That thefe hnge Piles of Ice 
are made up of vaſt Lumps, betwixt which ate 
large Vacuities which are only filPd up with 
Air ; ſo that we are not to judge of their weight 
by the bulk they appear to be of to the Eye; but 
by the ſpecifick weight incumbent on that part 
immers'd in the Water : For we ſee in Barges, 
that ſometimes they carry Loads, which conliſt- 
ing of light Matter, may be piled a great height 
above the Water, without depreſling the Veſſel 
ſo much as heavier Bodies of leſs bulk, which are 
more ponderous in Specte ; for the greateſt part 
of theſe floating pieces of Ice, as Bartholinus 
takes notice, are compiled of ſtore of Snow fro- 
zcn' together. Belides, it is obſerv'd, That moſt 
of thoſe ſtupendious Mountains which lay ſo 
much ahove Water below reſted on theGround, 
ſo that probably they might have ſunk much 
lower, had the Water bern deep enough for 
them; tor Mr. Hudſon in his V-yage takes no- 
tice, in a Bay that bears his Name, of a piece 
of [ce ſevenſcore Fathom deep. 1 

7. Having ſaid thus much of the expanſion of 
Water, it perhaps may be expeQted, that I 
ſhould ſay ſomething of the expanſion of aque- 
ous Humours ; and alſo of the degrees of the 
Condenſation of \Vaicr and watry Hymours : 
But as for the firſt, | doubt whether there be 
any expanſion, except of the watry Parts 
of them ; but if it may be of any uſe ; 
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dire us in making an eſtimate of the diffe- 


© rent Proportions they contain of Phlegm, or 0- 


ther. more ſpirituons Ingredients ; I would not 

diſcourage thoſe whoſe Curiaſfity ſhall prevail 

with them to proſecute ſuch Experiments, And 

as for the condenſation of Water by Cold, tho' 

baps in hotter Climates it may be conſidera- 

le, yet I have not found it very ſenſible in all 
the Tryals1 have made here. 


Particulars referrable to the X Title. 


t. A Bolt-head whoſe Stem was 17 Inches 
above the Water being ſeal'd up, and placed 
about 9 hours in. a frigorifick Mixture, the 
Water aſcended 15 Inches 4 and afterwards 
4 of ; of an Inch; being negle&ed for an hour 
the ſeal'd end was blown off, and the Bottom 
of the Glaſs broke in peices. 

2. Water freed from Air in, our Receiver, 
and ſeaPd op in a round Bolt-head, in which 
the ſeaPd Apex was about 5 Inches above the 
Water, afforded an Ice very free from Bubbles, 
and having ſtood. in a frigorifick Mixture about 
2 hours, it was raiſed 4 Inches and + : The Co- 
nical Apex being broke with a noiſe and a 
ſeeming (moak, we found Water unfroze, un- 
der the Pipe, and that the Air was condenſed 
to a;20tb Part of the ſpace it polle(y'd before. 

; '3- The Globous part of a Glaſs-Egg 3 Inches 

Diameter was filled with Water and froze 
from the Bottom npwards ; after it had been 
Hermetically ſeald, it roſe 84 Inches, the 

length of the whole Stem being 19 Inches and 

a balf. But being a ſecond time ſealed up. and 
| o7ze 
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froze with Ice in it, it wrought not 4 [nches a- 
bove its firſt ſtation. 


bo — 


4-4 4:L. K-.XL 
Experiments toaching the Expanfrue force of 


Freezing W ater. 


1. Ohelp us to make an eſtimate of theEx- _ Of he 
panſive force of freezing Water, We fil- es 
led aPewter-Bottle full of Water, it being large freezing 
enough to hold half a Pint : In a froſty Night it 5% 
crack'd the Bottle ; and the like ſacceſs we had 
with frozen Water in a Pewter-box, ſuch as 
they keep Salves in. And we found the Ex- 
- panſive force of Froſt ſo ſtrong, That it burſt 
a Bottle, the thinneſt part of which was 1 of 
an Inch, and the thickeſt &, : It alſo broke an 
Earthen Bottl- of Flanders-Meral, the thinneſt 
part of which was as thick as the ſtrongeſt of 
the other, 
2. To make.a more Determinate Eſtimate 
of the Expanſive force of Froſt; we made uſe 
of a Brais-Cylinder, to which we adapted a 
Plugg, «which falling a little way within thz 
Cylinder reſted upon the edges of it. The 
length of the Cylinder was about 5 Inches and 
the breadth 12 The Experiment made in this In-: 
ſtrument was by filling it full of Water and 
then laying 56 pound weight upon the top of | 
it: And tho” it was a hard matter to cauſe the q 
Mixture to freeze; yet we were at the laſt a- 
ble to do it,and then we obſery*d, That the £ x- 
panded 


* - ad 
GL # 


"=. 


A jb, 3s. n . : w_, >. > 
= 

” s = - wn 

% o—_- w 


 &o 
— 


oy AS 3? , » | "I0V : v % wx 1 _ . - 
- þ >} P * . $ : : 
® «©» 4+ «* - . . 
bo F, , : 
: 
Sn i& 7 trad. io. 


panded lce iifred up che =_ ſide of the lower 
c 


ſo high, that the weight fell down ; but at ano- 
ther time it ſucceeded fo well, that the lower 
was uniformly raiſed,the breadth of a Barly-corn. 
Upon a gentle thaw the Superficial Parts bein 
taken out, the [ce appear'd full of Bubbles : An 
in the Morning when it began to melt before 
the fire, | the weight being taken off ; ſeveral 
drops of Water,dilated into namerous Bubbles, 
iſu'd out, like a kind of Froth. 

| 3- Another way we took to meaſure the Ex- 
potry force of Cold, was, by driving a 

ooden Plugg ſo faſt into the end of the Braſs- 

Cylinder,. That balf a hundred weight and a 
quarter of a hundred, might be ſufpended at it 
without pulling it out ; yet in two froſty Nights 
the expanding Water was able to raiſe it a 
quarter of an Inch, | 

. 4- There is one thing in theſe Tryals de- 
ſerves to be taken nutice of, viz, That the 
Expanſion of Air by Heat being ſufficient to 
make it poſleſs 7o times ir's former fpace z yet 
the utmoſt degree, Water by Glaciation wilt 
extend it felt tg, is a»ninth; So that the for- 
mer by Expanſion acquires 69 times the fpace 
that Water does; taking Merſennus his account 
of the Air's Expanſon to be true, which comes. 
ſhort of what we have ſhewn it capable of be- 
ing Expanded to. | 

5. We endeavoured likewiſe to meaſure the 
force of Waters Expanſion when congeaPd, by 
encloſing it in a lroa-Globe whoſe Diameter 
was about 3 Inches, and which had a Female 
Screw continued from it's Cavity to the out fide 
to which was adapted Male a ſcrew fo cloſc, 
T hat 
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That we were forc*d to uic a Vice to ferew it 
pattneſs Har, code ye ſu Mk wr 
as we ſuppos'd, keeping 
the Liquor from freezing. . 
It would be | worth while to conſider the 
of ſo powerful an Expanſion, ſince nei- 
ther the Carteſian nor the Epicurean Doctrine 


3 according to him, they 1d ra- 
ther continue an Inative Maſs, than retain ſuch 
a Springyaeſs.. And ſince according to. Epicurus, 
Expanſion depends on'an Infinuation of trigo- 
rick Aroms, It may. well be queſtion'd, bow 
of Matter, which have ſuch a fee entrance 
into ſuch Veſſels, ſhould not rather find as caſte 
« Paſſage ont again as in, without breaking 
them. ? Beſides in ſeveral Oyls and other Li- 
quors which muſt receive thoſe frigorifick 
Atoms we perceive not the leaſt Expankon at 
all ; bat they are rather condenſed. 

7.: How great the Expanſive Force of con- 
_ Wine, Milk, Urineand other Liquors is, 

ſhall teave ir to others to enquire, and ſhall 
only take notice, That vndoubtedly it is con{t+ 
derable ; ſince in the Dutch Voyage to Nova 
Zembla it was obſerv'd, That even Iron-hoops 
were burſt by the forcible Expanſion of inclu- 
ded Liquors, And in Ruſſia it hath been ob- 
ſerv?d,that tho? Beer and Wine would not burſt 
Wooden iVeſlels, yet Glaſs and Stone-Veſlels 
would be often broken 
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ST; The Exyethmenetl Hiſtory Book IV, 
. Puticies referrable fo the XT Title. 


t. We took a Braſs-Cylinder 2. Inches Di 
ameter, and having put a Bladder with Wa- 
ter ty*d cloſe up in it, fo that upon E 
ie could not get out into the Cavity of the Cy- 
linder 3 we put a Plugg into it, upon which 
were placed ſeveral up; which amounted 
to 120 Pounds, yet theyfrigorifick Mixture 
«ppiy's to the Cylinder, the Water ex 

d the Phigg, near half an _ and the 
wane 4 being repeated again the next 
the freezing Water raiſed 139 Pound-wei Yy 


i the thickeſt Port % and at the leaſt A;mwo 
filled with Water, and being 
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TITLE XI. 


; Experiments concerning 4 new wiy of Eſti- 
: mating the Expanſive force of FRF 
and of highly compreſſing Air without Ex- 
gines. 


OW far we were able to compreſs the 4» wy 
Air by the Incombent weight of a Cylin f, &f+- 

der of Mercury,we have eife where ſhewn ; br: pa»: 
to reduce it to a greater degree of Condenſati- fr Com 

on | made the fol Experiments. _ 

J z. Having filled a' Glaſs-Egg with Water 

| till it wrought about an Inch into the Stem; we 

$ placed it in a Mixture of Snow and Salt, 

' and in a few hors the Surface of the Liquor 

| wes raiſed about © Inches ; and the Apex of the 

t Stem being ſealed up, by a freſh application of 

. Snow and Salt it was raiſed 8 Inches higher : So 

) 

| 

r 

x 

| 


that the. Air being compreſſed into the ſpace of ; 
an (ach, * ſſed about nine Parts of ten of 
what it did before : Whereupon the Stem being, 
- inverted and the ſeaPd end opened, the Air 
which when the Stem was inverted, roſe up to 
the Ice, and Teparzred the nnfrozen Water in 
the Stem from it, powerfully expanding it {ef ; 
forced out abont ten Inches of Water with 
Violence and Noiſe, beſides a great nomber of 
Bubbles aſcended from the Bottom of the Glaſs 
0 the Top. N. B. when the Air was compreſ- 
} fed beyond ſeven Inches, we ſeveral.times 03- 
ferv%d, That the Glaſs juſt aboye the Water om 
G 3 4 
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the infide was full of Iittle drops of Dew, which 
when the Apex was broke off Diſappeared. 

2. A Vial whoſe neck was drawn out into 4 
ſlender Pipe, being filled till it wrought an Ioch 
within the Pipe; in a little time, by the Ex- 
*panſion of the Water, the Air being too much 
compreſſed, the head of the Pipe flew off ; and 
the ſame happened to a round white Glaſs 
whoſe Stem, filled with Air,was about 3 laches; 

Nor pb the ſacceſs oy ngheg _ MW re- 

e Experiment in a large ſingle Vi 
whoſe Stem was four Inches long, and it's Bi 
an Inch broad. 

3. An Oval Glafs about the ſize of a Tur- 
keys-egg, with a neck almoſt Cylindrical, wa 

| Oo as pie þ m__ four Inches wr 

, a a piece of Paper being 

. upon the Stem Aibided into Ralf Inches and 
quarters, and the Apex being ſealed up by a 
moderate Heat ; the Surface of the Water was 
raiſed conſiderably; but the Oval Part of the 
Glaſs being covered with a Mixture of Ice and 
Snow,the Air was compreſſed intoa 17thPartof 
the ſpace it poſſeſſed before ; And the Ball of 
theGlaſs burſting afterwards with a conſiderable 
Noiſe, the Ice appcared full of Bubbles,which 
rendred it white and Opacous. In another 
Glaſs whoſe Ball was larger in proportion to 
the Stem, the Air was compreſſed into a 196 
Part of it's former ſpace before the Glaſs flew 
in pieces, 

3. And this way of trying how far the Air 
might be compreſſed and Water expanded by 
Cold, we thought leaſt Exceptionable ; becauſe 
(itz Pores of Glaſs are more impervious to a 
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, count of their various Prediſpoſirions. Beſides 
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of Cold begun, 6 "v5 
and Water, than ſome Metalline Veſſels ; for 
PET nee we har hee: 
cy mymbes : ke Ware: 

roſe up 2 quarter of an Inch. | 


TITLE KXIL 


ments and Obſervations concerning the 


Sphere of Afivity of Cold. 
eſtimating the Sphere of A&ivity of Cold, of the 
P'cimning he tire of Afi of, 27 


it in the cold Body; bot alſo the Medium through Cold. 

which it is to paſs, and the Conſiſtence and 

Texture of it ; as likewiſe the Inſtroments em-"' 

ploy'd to receive or aint vs with the Attion 

of Cold : Since, from what hath been before laid 

down, it appears, That Weather-glaſſes give us - 
a more nice account of the Degrees of it;and that 

our Senſories may miſ-inform vs, upon the ac- 


the Sphere of AQivity may be vary'd by the 
Bulk of the cold Body. 

1. But to conſider the Sphere of Activity of 
ſmall Pieces of Ice; we have found it very 
ſmall in compariſon of the Atmoſpheres of odo- 
rous Bodies; inſomuch that I am perſwaded, 
we can have no ſenſe of Cold, without the im- 
mediate ContaQ of a cold Body; ſince Ice ap- 
PR our Senſory, or a Weather: glaſs, af- 

neither ; tho? held as near'2s poſhbly they 
may without touching. And the like hati been 
G 3 obſerv'd 
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obſerv*d. as Sea, where ia toggy Nights the Sex- 
men have got been able Ceca neighbouring | 
Mountains of Ice; Tho* by a Merchant who made 
the Qbſcryation in G I am told, That 
he perceived 8 mavifelt acceis of Cold, upon the 
approach of a floating af Ice. 

2. And I am told, that in Jſpaban the Capital 
Gity | tce betng-never much more 
than a Finger thick, they pſyally pour Water 
upon it, which as it runs over the Ice, is in part 
Gn: by which means, - they thicken the Ice, 
and preſerve it.in proper Conſervatories, This 
Experiment having been tryed in England, by 
pamping Garg npon Flakes of Ice; | foopdy 

bat the Pump-water, being warmer than the 
Ice, thawed it, inſtead of increaſing the Thick- 
neſs of it.. And tho? here in Evgland, Wate 
poured upon Snow promotes its Diſſo}ution, yet 
12 Ruſka and Aduſcovy I am told, That Water 
thrown upon Snow fieezesit z which they therg« 
fore make uſe of to incruſtate ſeveral Bodies with 
Ice; yet ane thing is to be obſery'd, that genes 
rally at the ſame time, the ſharpneſs of the Air 
is fo violent, as to incruſtate ſeveral Bodies with 
Ice, when enly Water is made uſe of 3 fo that 
in trying ſuch Experiments, we are to conſider 
the Temperature of the Air at the ſame tine, 
which hath agreat Influence in promoting or ve 
rying the EffeQ&s of ſuch Tryals, 

3. How deep Froſt penetrates into Water and 
Earth will be a very hard thing to deter n4es 
ſince Earth eſpecially,may be more or 1&5 «.1-jv- 
ted ro freeze, according to the ſevez .| {16 
ot Cold, and its Duration 5 the Ts of rae 
Eattu, and the Natue of the Juiccs <4 p+ 
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through it,or ſubterrancal Steams; W hy large 
Trads of Land that lye over ſottie Mines, are 
always free from Snow, ntities of Lime- 


ſtone being near the Surface of the Earth, _ - | 

4. But the? it be ſo difficult to'know to what 
[ww ts reach, yet -_ we may conhitri- 

bute as much as we can to the general Hiſtory - 
of Cold, we ſhall add the following Notes. Af- 
ter four Nights bard Froſt the Ground in the 

Orchard was froze about z Inches deep, and ig 

the Garden abort 2 ; after tea Nights Froſt, the 

Ground in the Garden was froze about & Inches 

3, and that in the Orchard was froze $3 or 

| more, Eight Days after, it was froze about a 

| Foot Deep. 

5. A Pipe of Glafs 18 Inches long being thruſt 
down into a Hole in the Gronnd, the Surfaceof 
the Water contained in it being level with the- 

WH Earth; the next Morning the whole | 

| city of the Cylinder was froze 3 Inches, froth 

| which Stick of Ice a Part of the Cylinder was 

| froze 6 Inches deep; but the reſt of the Water 

| remained unfroze : The Ground in the Garden, 

|; that Night was froze ten Inches deep. 

|; 6. It hath been obſerv'd, thar in Afoſcow the 

Ground in a Garden was not troze above two 

Foot deep; but Capt. James ſays in Chariton-l- 

ſland he obſerv'd the Ground froze ten Foot 

deep ; and the ſame Anthor in his Journal, p.$6. 

| ſays, That the Water does not freeze naturally 

above ſix Feer. 
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© - One Particular referrable to the X111 Title: 


"Tam told, That a Lee-ward of great Banks o 
Ice, they may diſcover ther - by. the acceſs of 
Cold, twenty Leagues, 
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TIVLE XIV. 
Experiments concerning the Different Medy 
ums through which Cola may be diffuſed, 


Of the Me- trying theſe E iments we are to take 

Clans þ Notice, that the Medium are not to be too 

which Cold thick; ſince, from Experiments already deliver'd 

Hr aka it - (49yþ. That, a compa Medium very thick 
- will not give way to Cold. 

1. Having placed a Mixture of Snow and Salt 
in a Pipkin, and another in a white Balin glazed 
within and without, they were both incroſtated 
with Ice. And that Cold will penetrate Pewter- 
Bottles, appears from Experimcats alicady laid 
down. 

2. Having cauſed two Cups to be made of 
Lattin,orPlates of Iron covered over withT in,the 
Convex Part of one of which, was leſs than the 
Concave of the other ; and the leſs having a 
broad Ledge, by the help of which ir reſted on 
the Brim of the other, ſo as to leave an Interval 
betwixt its Convex Superficies and the Concave 
of the other; we filled that Interval with Wa- 
ter, and putting a Mixtore of Tce and Salt with- 
1n. the leſs. Cup, and on the outſide of the other, 
we had Cups of Ice made of the incloſed Wan 

| | | + The 
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2. The Learned Eraſmus Bartbolinus in his 
diſcourſe De figurs Nivis mentions an Experi- 
ment by which Air is turned into Water in 
the midſt of Heat, viz. Ice or Snow bejng put 
into a a funnel 3- which he ſuppoſes refrigerate 
and condenſes the Ambient Air ; but I rather 
think, That the Dew which he ſappoſes to be 
corflenſed Air, is made up of moiſt Vapours 
ſwimming in it; which is ſo ſmall in Quancity, 
That having foſpended a Tpnnel jn-the Air, 
with a Mixture of Snow and Salt; which is 
much more refrigerating than either Ice or 
Snow by themſelves, it gathered but a very 
ſmall Quantity, and that too laſted no longer 
than whilſt the Mixture was diſſolving ; beſides 
thoſe condenſed Vapours were firſt Froze before 
they dropped down in the form of Water. 

3- That in Hermetically ſealed Glaſſes, a 
Mixture of Snow and Salt will freezeY2pours on 
the- outſide, is evident, from what bath been 
laid down ; but that Cold ſhould not only 
penetrate Glaſs, but afterwards a&t upon Water 
In Yacuoy was a little more ſtrange : For having 
ſuſpended a Tube of Water in Yacuo and pi- 
led $15w and Ice about it, as high as the In- 
cluded Water wrought; it worked vpon it,and 
- Froze it from the top to the bottom. 

4 Burt whatis yet more ſtrange is, That Cold 
will a& through a evidently hot Medium ; for 
drinking a good quantity of Mineral Waters 
timely in the Morning, I obſerv'd a Manifeſt 
Coldneſs chrough the Muſcles of my Abdo- 
men, which was in a higher degree remarkable 
in 2 Gentleman who druak much greater quan- 


tities. 
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5. To. try whether the fluidity of Water 

depended on.a Congenite motion in the Party 
of it, or whether ut was conveyed to it by 
impulſe from the Ambient Air ; we provided z 
Glaſs-Bubble about the ſize of a Wall-nut and 
of a Pear like ſhape, whoſe Stem was purpoſely 
made crooked, and ſuſpending it by a thread 
in Oyl of Turpeatine containd in a narrow 
Glaſs ; and this being placed in a Mixture of 
Snow and Salt, tho? the Oyl continued fluid; 
yet the Water in the Bubble was froze, 
And when we went to take it out, the Bubble 
being crack'd, the greateſt Part ſublided 
to the Bottom of-the Mixture 3; but we per- 
ceiv'd, That, at which was pulled out, we 
divided by a line through the middle from the 
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top downwards. .And it was further obſerva- 
ble in this Tryal, That the two ſeparable Piec- 
es of Ice, being left in a Mixture of Ice and 


Salt for 14 hours, were very little waſted. The 
like ſacceſs we had with a Bubble of Water 
ſuſpended in Spirit of Wine ;. but another ſuf- 
pended in Sea-Salt was not froze at ail ; nor was 
another that. we hung ia a ſharp brine : But the 
ſame Experiments being tryed another time 
the Water was froze both in the Bubble 
ſuſpended in Spirit of Wine, and ia that 
which was immerſed ia the ſtrong Brine ; the 
Bottle which contain'd the latter being crack'd, 
which cracks were not much unlike the lines 
drawn from the Pole of a Globe to the Merids- 
an , from the top of the Bubble down- 
War | 
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© 6. A Bubble ſulpended with .Water an it, 
in a Glaſs immerſed in Snow and Salt, was 
froze, without the Iatervention - of apy Li- 
quor. 
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TITLE XV. 
Experiments and Obſervations concerning Ice. 
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1 HO'in - dies it hath been thought 

ſtrange, That Water in England ſhould 
without any Artificial means be turned into a 
conliſtent- Body ;, yet it is related by ſome, 
That in Rafa the Ice on the contrary, is found 
much harder than Ours. 

2. To make 'an Eſtimate of the Coheſion of 
the Parts of Ice, we thought to have tryed 
what weight Cylindrical pieces of Ice of diffe- 
rent Dizmeters wonld bear : Burt being fruſtra- 
ted in ſuch Tryals, we try*d how much weight 
a_ Plate” of jt placed betwixt two Iron-Bars 
would bear ;, bot having not convenient weights 
we were forced to be content toknow, That it 
bore a much greater weight than one could 
ſuppoſe it capable of. 

3-.A' peice of Ice 3 Inches long, and as|\ma- 
ny broad; and abour , of an Inch thick was 
laid croſs a frame ; and a peice of Iron of this 
Figure (7) having a ſcale hung at the longer 
Leg, the Horizontal Leg was placed vpon the 
middle of the I:< ;, and then 117 Ounces Troy- 
weight being puc into the Scale, when the 
Iron had melted half the Ice through on one _ 
an 
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dhletw breaths The Experivtent began 
able it ment being r 

ed when the piece of Ice was 2 tackes cad 
half long, it bore 17 pound Awerdupois and 
43 Ounces Troy-weight, when the Iron on one 
ſide had melted 4 and'on the other & Parts of 
the thickneſs of ir. 

4. Plates of Ice being laid vpon a ſtool, and 
Bay-ſalt ſtrewed on ſome Parts of them, they 
promoted the melting of the Ice fo much, That 
they buried themſelves in it; but the Parts thaw'd 

- . by this means, were fo incorporated with, and 
froze to the ſtool, That we could not ſeparate 
them without. knocking them in pieces ; At a- 
nother time Salt thrown upon Ice made a cracks 
ling Noiſe and by a Candle-light, ſeveral 
Steams were obſerv'd to riſe from them, like 
from ſome hot Liquors : A few drops of Aqua- 
fartis dropped upon Plates of Ice, and Oyl of 
Vitriol, latter ſooner penetrated but the 
former with more Noiſe as if the Ice were 
crack'd. | 

5. Olaui Magnus Gent. Septentr, Hiſt, Lib, 
r. Cap. 14 ſays, of the ſtrength of Ice, Glacies 
prima & media byemis ad:6 fortis & tenax 
eſt ut ſpiſitudine ſeu den/itate duorum digito- 
rum ſufferat bominem ambulantem, trium v0 
digitorum Equeſtrem Armatum \, unius palme @ 
dimidie, turmas vel exexcitus militares ; trium 
vel quatuor palmarum integram Legionem vel 
myriadem Populorum quemadmodim inferius de 
bellis byemalibus memorandum erit. But this 
account ts the leſs ſatisfactory ; becauſe he tells 
us not how far diſtant from the ſhore this 

weight 
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weight would be born, for the weight of one 
Man may be much greater at ſome diſtance 
from the ſhore than of more, upon or near the 
fide ;figce the ſhore hath there a greater ſtrength 
to ſupport it. 

6. Purchas Lib. 4. Cap. 13 fayes, That the 
Ice in Ruſſia was as hard as a Rock; and it is ob- 
ſerv'd by the ſame, Lib. 4. Cap. 13. p. 8x3, 
That the Ice which floats in the Sea being ta- 
.ken up and thaw'd yields freſhWater ; but whe- 
ther It conſiſts of an accumulatioa of freſh 
Particles in the Sea,or whether it is a Colle&ion 
of Ice carried thither from ſome freſh Water I 
much Queſtioa ; ſince the main Ocean is ſeldom 
froze, aad eſpecially ſince Purchbas Lib. 3. Cap. 
7. ſays, That the floating Ice near Nova 
Zembla which cloſes up the ſtraight of Wei- 

als flows down from the Rivers Oly and 
eneſre and ſeveral others. 

7. As for the bigneſs of ſome Pieces of Ice 
they ſeem almoſt Incredible; the Dutch in their 
Voyage to N»va Zembla take notice of one g6 
foot high; and Capt. Fames hath met with 
ſome as deep under Water, beſides what float- 
ed above, and ſome much higher : And Purchas 
Lib, 4. Cap. x8. p. 837. Tells us of a Moun- 
tain of Ice which was 1240 fathom high. As 
for the Length of theſe pieces of Ice, all that 
| caft meet with is an obſervation of Capt. 
Fames's who meaſured a peice of Ice which was 
1000 paces long. 

8. As for the bigneſs of concrete Pieces of 
Ice, Mr. Hall in his Voyage to Greenland takes 
notice of one 2.4 Miles long, And by another, 
a valtTra& of Ice hath been obſerv'd, which 
Was 
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was ſo long that the Bounds of it conld not he 
diſcove'd from an indifferent high Hill. To 

which we may add what the French Hydrogy 

Fonrnier relates in his Paſſage to'Canads, T% 
he met with ſome Pieces of Ice as big as Moun- 
tains ; others, as Ships; and one 8o Leagnes 
long ; in ſome Places plain, and in others nne- 
qual with high cogent gre Magne, 

Ib, 2. 2. , . 1aY$, mmors bel. 
jen? inpes er & Gi , | 
quam in tyſa ſolidifſoma Terra confliyunt : 
prizs diffum eft, ubi antea aftryo tempore, arcr- 
rima commiſſa ſunt Bella navyalia, iiſdem in loci 
Glacie concret#, Acicbus militari modo conſtrutfis 
Bombardis ordmatis, babentsr borrends confliftus 
aded ſolida Glaties eft in Equeſtribus Turmis far- 
ferendis, ampliter vel ſtrifs collocatis.' And it is 
known to us aſl, that not long fince, the King of 
Sweedland and his whole Army marched over the 
Sea to Zeeland, where Copenbagen the Capital 
City of Denmark ſtands. And Bartholinus, d: 
Nis uſu, takes notice, That in the Eaſtern Re- 
gions the ' Sea hath been froze a conſiderable 
Depth. To which I ſhall ſubjoyn that Glycas 
apud Fournier, Lib. 9. Cap. 19, obſerves, That 
in the Year 775, the Mediterranean was froze 
for 50 Leagues, 30 Cubirs thick, upon which 29 
muc.1 Snow fell as raiſed it 35 Cabtts aboye the 
Top of the Water. 

9 To what Inſtances we have already recited, 
we ſha!l add that of the Dutch- Men in their Voy- 
age, viz, that ſome pieces of Ice which were 18 
Fathom below Water and ten above, were very 
blue ; the like to which Capt. Fames takes notice 
of; and Virgil, ſpeaking of the Frigid Zone, _ 
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Cerules glacie concreta, atque ambribus Atris, 


10, In the Spring the Ice is obſerv*d by Olaus 
to be tnuch lefs compa@t than in the Win» 
ter; and it is atteſted by the ſame, and alſo by 
Mr. James Hall in his Voyages, that when theſe 
Rocks of Ice break they make a vaſt Noiſe 3; and 
the like hath been obſerr'd by others: And tho? 
Olaw attributes the cleaving of theſe 
Rocks of Ice, to the Effet which warm Exhala- 
tions have upon them ; yet I am told, that ſome- 
times they are obſerv'd to fly in pieces upon ex- 
celive Cold. 


Particulars referrable to the XV Title. 


1. A Deco&on of Sage, Roſemary and Par- 
ſly being expoſed to be froze'ia diſtin Veſſels, 
the Superficies of the former was very rough. 
Juice of Lemons froze, repreſeated Trees with- 
out Leaves. 

2. Hard Ice beaten, and common Salt being 
mixed together, afforded white Fumes like 
Smoke, tho? the Experiment was tryed in a cloſe 
Room. Snow-Warter froze in Ice and Salt, at- 
forded an Ice very tranſparent, and with minute 
Bubbles. 

3-Ice partly powder'd, and in part groſly 
beaten, being P arr with Bay-falt. woA. the 
Mixture was ſtirred, afforded a ſenſible Smoak, 
which was greater or lefs as the Mixture was 
more or leſs ſtirred ; and floating over the Brim 
of the Veſſel, rather ſunk than roſe z jult as the 
Fumes 
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Whet L- 1, Oo what Liquors Ice wouf be 
Bo fects 


_ — I_y; — 
©  Futties do from a Cloth dipped in 44. fortis and 
hung up to a4 SENT OI, | 
4. lam told by one who was in the Frigid 
Zone,that ht ſupplyed. himſelf with freſh Water 
from the Ice,by digging Pits in it; and the fame 
Perſon tells me, That hehath obſerv*d Pieces of 
Ice 50 Fathomi deep, which were not above « 
tenth/Part aboveWarter;Hellikewiſe obſerv*d near 
the C oo eng ww. the a (gry 5 .of the 
Com to be 22 Degrees; and a lictle time 
ee Eres any thing at all. He told me far- 
ther, That ſailing ig the Main Sea in the Height 
of 757 Dope his Ship was ſurrounded with te 
"ill the Fth of June; and the Ice opening he fail- 
ed through it ; Part of it paſſing along towards 
Hudſon's Streights. And it is obſery'd, That 
theſe Mountains of Ice much weaken the ſtrength 
of Winds, inſomuch that if they be driven near 
them by a Storm, the Wind is { mach quaſked 
, that they immediately find a Calm. 
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TITLE XVI. 
Experiments and Obſervations concerning the 
Deration of Ice and Snow, and the deſtroy- 
ing of them by the Air and ſeveral Liquors. 


ooneſt diſſolved in, we contrived t6 

reeze Water in a long Cylinder z which being 
looſen'd by applying a warm Hand, we divided 
ſome into Pieces & of an Inch long, and others 
into Inches, and our Experiments being made 
with theſe Cylindrical Pieces of Ice: 
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' In the firſt Tryal. 


1. In Oyl of Vitriol, a Cylindrical Piece of 
Ice of an'Inch in lengti laſted 5 Minutes. 
z. In Spirit of Wine 12 Minutes. 
3. In Aqua forts 12 3. 
4. In Water 12 Minntes. 
F In Oyl of Turpentine abont 44 Minutes. 
. In Air 64 Minutes. * 


| The ſecond Tryal. 


. 4. In Oyt of Vitriol an Inch of Cylindrical 
Ice laſted oundifſolv'd 7 Minates. 
z. IsSpirit of Wine 13 Minutes. 
2. In Water 26 Minutes. 2 | 
' 4- ln OyLof Torpentine 47 Minutes. 
5. In Sallet-Oyl 52 Minutes. ,» 
6. ln Air 152 Minutes. 


2, We likewiſe thoughtit worth while to try, | 
what difference there would be in the Duration 
of Pieces of Ice, of the ſane Bulk and Figure, buc 
of different Liquors ; as alſo whether Artrition | 
would contribute to the Diſſolution of Ice, whica | 
lobſerv'd it did - Whence it appears, T hat as the | 
Agents contiguous to Ice are different, they 
diſſolve it's Texture ſooger or later, and if Snow 
or Ice be kept in a Place where neither the Sun 
nor the Air hath much Influence upoa it, it will | 
continne a long time. | 
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An Appendix to the XVI Title, 


1. - In-confirmation of what was ſaid in the 
Cloſe of this Title, 1 ſhall add the following 


- Account of the Italian Conſervatories, ſent me 


by my ingenious Friend Mr... Evelyn : ** The 
« Snow-Pits in /taly, &c. are ſunk in the moſt 
* ſolitary and cooled Places, commonly at the 
* Foot of ſome Mountain or clevated G 

* which may beſt prote& them from the Meri- 
« dional or Occidental Sun; 25 Foot wide & 
* the Orifice, and about 5o d is eſteemed a 
* competent Proportion. And though this be 
« excavated in a Conical Form, - yet it is made 
« flat at the Bottom, or Point, The Sides of 
© the Pit are fo joyced, that Boards may be nail- 
<« ed upon them very cloſely jointed. Abouta 
«© Yard from the Bottom,is fixed a ſtrong Frame 
* or Treſle, vpon which lyes a wooden Grate; 
* the Top or Cover is double thatch'd, with ! 
© Recd or Straw, upon a copped Frame or Roof; 
* in one of the ſides whereof is a narrow Door- 
© caſe, hipptd on like the Top of the Dormer, 
* and thatched=—— 


To Conſerve Snow. 


* They lay clean Straw upon the Grate or 

* Wattle, ſo as to keep the Snow from running 
through, whilſt they beat it to a hard Cake of 
* an icy Conſiſtence, which is near one Foot 
* thick ; upon this they make a layer of Straw, ' 
** and then Snow,and Straw again ;z and continue } 
* $.$.S, *cill rhe Pir is full, and then laying SITeN | 
of 


away from the Maſs, and fink without ſta- 
« nating upon it, which would accelerate the 
« Diſſolution gpm exehaate 2-6 
&« very lightly ſteen C 

2. And it hath been obſery'd by the Dutch- 
Men in their Voyage to Nova Zembla, That in 
June, the Sun was not powerful enough to melr 
Snow : Andeven in warmer Climates, where the 
 Refle&ion of the Sun-beams is not ſo confidera- 
ble, Snow continaes unthawed all Summer ; as 
upon the Topof the Alps, and other high Moun- 
tains. And Capt. James obſerves, that, in Au- 
guſt, Ice that was kept in the Sun-beams, conti- 
nued unmelted 8 Days or more ; and the ſame 
Author obſerves,that the very Ground was fro- 


zen in June, 
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Conſider atioms and Experiments concerning 
the Primum trigidum. 


L, T H O' ſeveral Sets of Philoſophers have Of the Pra 
diſputed about a Primum Frigidum, ſome Ti, 


contending for Earth, others Water, others Air, 
and another Se for Nitrez yet am apt to be- 
lieve, Thar there'is no ſuch thing as a Primum 
Fri gidum, or xg&my Jxlixav, in which that Qua- 
lity principally reſides, and from whence all o- 
ther Bodies derive theirs ; no more than that 
— "oY there 
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- there is a vg@ny Julixdy, Or Principle ſubje& of - 
" Reſidence for any other Quality : For if an in- 
tenſe Degree of Motion amongſt the minute 
Parrs of a Body, be ſufficient to give it the Qua- 
lity of Heat; it may be enough to render a Body 
cold,that that Motion is diminiſhed upon a reme- 
val of itsCauſc;ſo that it may be doubted whether 
Cold be a poſitive or a privative Quality. 
The Earth - 3. Indeed Plutarch ſuppoſes the Earth to be 
net thePri- the Summum Frigidum : But we daily ſee, That 
mew FS” it is froze by the contiguous Air communicating 
Cold to it, and, by the Interpoſition of another 
Body, may eaſily be preſerved from that, So the 
Salt-Works upon the Marſhes of the Iſland Xain- 
tonge in France,are preſerved from theDammage 
the Froſt would do them, by letting in Water, 
by Sluces, to overflow them. Beſides, were the 
Earth the Summum Frigidum, it might juſtly be 
wonder*d, why it congeals not the Water conti- 
guons to it, ſooner than Hail or Snow in the 
Air ? Since Terrene Parts of Matter cannot be 
brought thither without ſome Cauſe able to ele 
vate them, and perhaps to alter the Qualities of 
them,Not to mention thoſeYulcan?s v hich argue 
the Earth to abound with Subterranecal Fires;and 
that in» ſeveral Places where there are no ſuch 
Vuleano's, as in deep Mines, thoſe that work 
there, find it very hot and troubleſome: Andin 
deep Wells, it is obſery'd,that the Water js {0 
far from being froze, that it comes up reaking 
hot ; which cannot be ſuppoſed to proceed 
from the Beams of the Sun, ſince it hath been 
woſerv'd by Monſieur de. Claves, Livre 11.* 
Chap. 8.” That in the Southern Countries the 
Heat of the Sun penetrates not above ſix or ſe- 
| vea 


And the ſubterrancal Parts are 
m being extremely Cold, That it is 
obſery'd by Miners, That the lower they dig, 
the more Vapours, exhalations and Heat they 
find, And Fo, Baptiſta Morinus, witnelles, 
That in Mipes in Hungary four hundred fa- 
thom deep, after the deſcent of $0 fathom, it 
is always hot 3 bot whether theſe may proceed 
from Subterrancal Fires or a Mixture of other 
Bodies I ſhall not determine ; ſince 1 have ſeen 
Bodies aQually, Cold mix*d together produce 
Heat. And 1am told, T hat in ſome Parts of 
England they dig up a Mineral, which, upon an 
Addition of Water only, becomes Hot ; and 
for a like reaſoa perhaps thoſe 'Heats in the 
Hungarian Mines may be cauſed : For that Mi- 
neral Steams aſcend, is evident, lince they have 
beea obſerv'd. in a Perpendicular Groave not 
only to ſtiak 4 but, by their Corroſive Qualities, 
t®corrode the wooden Ladders. And Morinus 
himſelf tells ns, That deſcending into the Gold - 
en Mines at Cremnitz, the Heat increaſed ex- 
tremely as he deſcended ; which they attribu- 
ted to a .Mihe of Smaragdine Vitriol, which 
lay uader .it; - of which ' kind of Vitriol, there 
is ſome, eyea in the Cold and Superficial Regi- 
on of the Earth. 
3-Bur if againſt what hath been ſaid it ſhould 
be alledged, That by the Primum Frigidum they 
only mean ſome Earth Mixed with the com- 
mon Parts of the Terreſtrial Globe, I ſhould be 
glad ro know, how we mult diſcover this. Bur 
tho? I have brought theſe Arguments againſt 
this common received Notion ; I canuot agres 
with Gaſſindus, who thiaks, thac the Eaith is 
H 3 16a 


— | . . = 
ron _ The Experiments! Hiftr Book I. 
no more Cold than Hot : Since it being naty- 
rally a Body whoſe Parts are inclined to reſt; 
it, without the aſſiſtance of ſome Extrinſick A. 
gent to put it's Parts in Motion, muſt conſe- 
quently affe& our Senſory with a greater degree 
of Coldneſs, than Air or Water, whoſe Parts 
are more Agitated, 
4 And if thoſe that argue for the Earth 
Earth the being the Primum Frigidum, had only urged 
Summen ' that it was the Summum Frigidum, I could have 
more eaſily agreed with ther : Since, in the 
Straits of MWeigats, the Seas are froze ; but 
.not in the Northern Seas, nor that of Tartay ; 
for the main Seas never freeze, but only near 
the Land, where it is much Colder than in the 
Ocean. 
Water ww «5. Ic is the” Opinion of Ariftotle, and the 
Frigidam, Schools, That Water is the Primum Frigidum; 
but in all Waters, that are Froze by Cold we 
always ſee, they begin at the top, where 
Air is Contiguous ; which argues the Air Cold-, 
er than the Water, ſince it congeals it : Where: 
as if Water was the Coldeſt Body, it ovght a 
ways Naturally to be Froze, or to begin to 
freeze, rather in the middle than at the "Þ 
and - rather in the main Ocean than in Gu 
Straits and 'ſmall Rivers: For it is obferv'd, 
That thoſe vaſt heaps of Ice that float in the 
Sea, and which we BS ſo often mention'd, 
depend not on the Penetration of Cold to 
depth 'they ſometime ſink to; but vaſt piece 
of ice being [gathered together from the ſhore 
and ſmal} Rivers, and cemented together, d&- 
preſs cach other by their: own weight 3 oh 
; { 1 C » 64 Yew of ow wil 
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- the falling Snow, gradually increaſes 
th 


6. But'tho? I am far from taking Water to 
be the Primum Frigidum ;, yet I cannot agree 
with Gaſſendus, who thinks it indifferent as to 
Heat and Cold : For except where ſome adven- 
titious cauſe Concurs, the Parts of Water being 
leſs Agitated than the Humors about our Sen- 
ſory, by it, we muſt adjudge it Cold. And 
tho” by the Heat of the Sun the ſaperficial Parts 
of the Water are a little warmer ; yet all Di- 
vers Unanimouſly agree, That it is Colder, at 
the depth of a few Fathoms, Beſides it is ob- 
ſerv'd in warm Regions to be much warmer at 
Land than Sea, and thoſe Countries that lye 
near the Sea are generally cooler. But as Cold 
as it is there, they don't find, That it is able 
to congeal the Water, tho?” at the top it is of- 
ten Froze, 

7. By the Stoicks and many of the modern 


Philoſophers, the Air is looked upon to be the | ary 


Primum Frigidum. Yet conſidering how great 
a Part of it lies under the Torrid Zone, and 
that it is for the moſt Part very Hot, and like- 
wiſe, that Water encloſed in a Mixture of 
Snow and Salt will freeze at the bottom and 
not where it is contiguovs to the Air ; I ſay, 
conſidering theſe things, it will appear, That 
the Air is ſo far from being the Primum Frigi- 
dum, That it is not the Summum Frigidum. 
Beſides Air condenſed to the-ntmoſt degree it 
was poſlible by the Coldneſs of the Air ; and 
ſhut up in a comvenient Glaſs, hath been con- 
denſed further by the Application of other 
Bodies : Whence it appears, that the Coldnels 
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of the. Air depends on the Mixture of ſome 
frigorifickCorpuſcles with it,and not on the Spe- 
cifick Texture of it's own Parts. ' Beſides, W+- 
ter may be Froze when incloſed in Subſtancs 
not apt to freeze, and when the Air is tot 
Contiguous to it. ,* | | 

8, The next Opinion- I ſhal} conſider is, 


| Grand That of the learned 7 art who aſcribes the 


frigorifick Virtue of Bodies to the admixture 
of Nitre : Bat tho? I allow Nitre to be aſub- 
ſtance diſperſed through moſt Bodies ; yet, 
ſince Cold is only a Privative Quality and an ab- 
ſence of Heat; there arc other Agents, which, 
by ſtopping the motian of the {nſenſible Parts 
of a Body, may deprive it of is power of 
Heazing. Beſides, it muſt be-a prodigious Quat _ 
tity of Nitre, That wovld be able to render 
every Part of the Sca ſo Cold as it is found to 
be ; rot to mention, Thar Nitre is ſcarce ever 
found ſo deep.in the Earth 2s ſome Seas extend; 
beſides the Seas afford vs yery little -Salr-Petre, 
' but a great deal of commen Salt. -* 1 
9. And tho*-Gaſſendus | aſſerts, That Bodies 
receive the . Impreſſions "of -Cold, from Nl- 
trous Exhal: t:ons ſwimming. in the Air 3 yet 
amongſt all - the Experiments {| have made, 
to reſolve Nitre into Vapours, 1 have not 
found, that it was able ro+cffe& more in the 
Production of Co1d,. than other Saline Bodies. 
And Spirit of Nitre is ſo far from having an 
atual Coldnefs: greater than other Bodies, 
Thar it is potentially Bot. And whether the 
 Exhalations of Nitre will congeal Vater or 
not : Spirit.of Nitre, I have obſerv'd, will dil- 
ſolve ' Ice, as ſoon almoſt ag $pirit of we 
a. . ni 
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WH And tho' Nitre mix'd with Snow or lce may 
| promote - Congelatjpn ; yet / it proves not that 
the Parts of Nitre are frigorifick ; fince the Ex- 
| periment will ſncceed with Spirit of Wine. 
10. Having - ſaid, thus much of Gaſſendus 
his Opinion, we ſhall in the next place, propoſe 
| ſome Experiments; which will be a further 
| Confirmation of what we have been fay- 
| ing. , 
| 11, Rock-Petre and Ice, being put into a 
| Bottle, congeaPd the Vapours on the ontlide ; 
| but pieces of $alt-Petre- laid- upon Plates of Ice 
| diſſolv'd it. Water being fſatiated with -Salt- 
| Petre, and expoſed to the Cold in a Bottle, 
broke it ; ſeveral Chryſtals of Salr-Petre having 
ſhot in the. Bottom of ict, From theſe Experi- 
ments it appears, That there are Colder Bo- 
| dies than Salt-Petre, and.that ir diſſolves lce, 
and it is rather Hot than Cold in reſpect of 
| Ice. 
| 12. Ona windy and a cloudy Day, having 
ſuſpended a Weatber-Glaſs in Water ſatiated 
| with Salt-Petre we obſerv'd, That when it had 
ſtood a conſiderable time, and was raifed by 


the ſtring up into the Air, the Liquor contain- 
| ed in it was raiſed about 2 diviſions ; and being 
| again immerſed jn-the ſolution of Nitre, it was 
preſently raiſed ; ſo that the Air was Colder, 
than the ſolution of Nitre. 

| '.... 13. But to conclude this Title ; 'tho? I am 
far trom thinking Nitre to be the Summun Fri- 
gidum ;, yet | doubt not, but that Parts of it ri- 
ting from the Earth in the form of Vapours, 

may contribute to the refrigeration of the Alr, 

Not but that there are ſeveral other MON 
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the Bowels of the Earth, whoſe Effluvia being 
mix'd with-the' Air and diſperſed through i, 
may cool the Air according to their Propor- 
tions, as much as Nitre : nce common, 
Salt co-operates with Snow in the ProduQion 
of Ice as well as Salr-Petre, and yon. 
Democritus, hath Parts of aCabical figure,whi 
be aſſigns to Cold Atoms : And fince Gaſſendu 
obſerves, That Salt-Petre conſiſts of Parts not 
altogether ſo apt for the produQion of Cold; 
theſe Figures being not Pyramidal but Priſmati- 
cal'; I ſay, fince theſe Circumſtances all concur, * 
I ſee no reaſon, why common Salt may not be 
nuinbred amongſt thoſe Bodies, that are' apt 
to produce Cold. 

14- Nay, ſometimes it may ___ That 
more violent degrees of Cold may be canſed 
by a like Coalition of ſeveral forts of Salts 
So the Coldneſs of Snow is advanced by a 
Mixture of Nitre or common Salt, or other 
ap opriated Additaments. - But I muſt con- 
40 hat it is a doubt with me, whether Cold 
depends on any -ſuch-ſaline Exhalations, or 


the Effects of frigorifick Atoms ; but to pals 
by this Scruple at preſent without any further 
Notice : I ſhall addthat what I have ſaid upon 
this Title is not ſo much to” confute what Opi- 
nions I have mention'd, as to ſhew, that they 
are a], | 
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One Particular referrable to the XFI1. Title, 


+ Iam told by the Ruſſian Emperor's Phyſitian, 


That in the Northern Province of &uſha ; the 
Farth is thaw'd but the' depth of two foo 
and yet good Corn grows upon it. | 


TITLE XVUL 
Experiment and Obſervations touching the 
' Coldneſs and Temperature of the Ze 


1. H O' Gaſſendus and ſeveral others aſ- Of - 
| ſert, Thar the Air is Indifferent as to <r- 


Cold and Heat ; yet ſince Cold is only a Re- 


- lative Quality, and ſince the Parts of the Air, 


are of themſelves 'in a leſs degree of Agitation, 


_ "than the Humors about our Senſory ; I ſee no 


reaſon why it ſhould not be eſteemed Cold - 
For notwithſtanding it may acquire a conſide- 
rable degree of Heat by the adventitious Effes 
of rhe Soun-Beams,or firez yet we ſee, that it 
naturally tends to coolneſs it ſelf again. And 
as for the Coldnefs of the Air, tho? 1 deny not 
but- that frigorifick Atoms may be mixed 
with it; yet 1 judge them not abſolutely or al- 
together requiſite to the ProduCtion of Cold ; 
ſince a bare Diminution of the motion of it?s 
Parts, is ſufficient to produce ſuch a Quality 
in higher or' more remiſs degrees. 

' 2. But the Principal intent of this SeQtion 


[ 


4 


\ 


— boom nn __—_ dw — | 
108 © »." The Experiment Hiffory Book Iv. 

| "E-half begin with the former. A ſealed Weathers 
lafs- with Spiris of-Wine in it, heing e 

cloſed in a Cylindrical Receiver, when the Air 
in the Receiver was exhauſted, it ſubſided the 

length of a Barly-corn ; but roſe again when 

theAir was let in again;whichEfects I attributed 

* tothe Expanſion of the Included Air, when the 
External was drawn out. When the Air wa 

drawn out .of the Receiver, hot Bodies Exter- 

nally applyed, affected not the Weather-Glak; 

but when the Air was let in again they canſed 

the Spirit to riſe ſenſibly. 

3. To meaſure the Condenſation of the Air 
by Cold, we made the following Experiments, 
And, Firſt we eacloſed Air in Weather-glaſſes 
hermetically ſealed ; which, when it was artif- 
cially or naturally refrigerated, and the Aper 
of the Weather-glaſs broke open, we could not 
diſcern, by the Water it received, that it was 
condenſed above a zoth Part of it's former dis 
menſions. A Glals-egg, being inverted into 
Salt Water, in a Cold Night, the Air was © 
far condenſed in it, That the Water roſe five 
laches in the Stem. And Far. 29 the Air ex- 
tended into 2057 Spaces was in « froſty Night 
coatracted tu-1965 Spaces, $9 that the great- 
elt degree of Condenſation we could obſerve 
was a 2.2 Part and a lictle above a third. But a 
Mixtuie of Snow and Salt being applied to the 
Elliptical Part of the Glaſs, the Water roſe 4 
laches higher than in the tormer Experiment 3 
and the Air was contratted from 1965 Spaces 
to 1860; ſo that the Arcificial Cold cuntrated 
1s more ia reſpe& ot the Coatraction, which the 


natural Cold produced,tuan That Condenſation 
was 
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was in "tion to it's natural temper or ra- 
ther a On digend of Coldneſs.. | 

4. But to proceed to Obſervations : Cold 
may hinder the Operation of the Sun upon 
the Air in the middle of Summer ; and 1 am told, 
That it hath-been obſerved to Snow in Green- 
land all Mid-fummer Night, and in the North- 
ern Parts of Auſcovy ic hath been obſerved, 
That ſevere Froſts happened in the cloſe of ,Au- 

. And further, Capt. Feymouth ſays, T hat 
in the midſt of Summer, when they failed 
not near the Latitude of Nowa Zembla, their ve- 
ry fails and Tackling were froze - To which 
we ſhall add, that the Englyh when they were 
failing to Cherry-Iſland, which lyes betwixt 74. 
and 75 degrees Latitude; in July it froze fo 
hard, that the Ice hang upon their Cloaths. 

5. As for the degrees of Cold in the Air , 
Dr. Fletcher tells us, that in K«u/jta, if they go 
out of a warm Room into the Cold, it makes 
. them Breath with difficulty. Ir is obſerr'd ar 
Moſcow, That Water thrown up into the Air falls 
down congealed, the Air is ſo Cold ; and ar 
Smolensko in Ruſſia, the Spittle freezes before ic 
can fall from one's Mouth to the Ground. 

6. I have obſerv'd the Air grows ſenſibly 
heavier, in froſty Weather z; but whether ir 
depends on ang Frigorifick Aroms diſperſed 
through the Air, or not, ' 1 ſhall leave to be de- 
cided by farther Fryals. In Northern Countries 
It is obſery'd,, That foggy Weather preſently 
Vaniſhes when Froſt begins ; the moiſt Vapours 
beiag, by that, condenſed and precipitated, and 
the Surface of the Earth ſo cloſed up, that other 
Vapours were repreiled, and kept trom riling z 


7. The Refration of Luminaries in the Nor. 
thern Air in Nova, Zembla is ſo great, that the 
Dutch- Men obſerv'd the Sun to appear to then 
14 Days ſooner than it ought to have done, And 
Capt, James tells us, That he obſerv'd the Lat 
tude of Chariton-Hland to vary 52 Minutes, and 
the Suri to riſe 20 Minutes ſooner than it ought 
to:riſe: Beſides ſeveral Inſtances of Refradtion, 
laid down in the Hiſtory of the Air. | 

8- To what we have faid, of the Coldneſs 
of the Air; we ſhall ſubjoyn the Relations and 
Obſervations of Navigators, which we ſhall | 
either propoſe as promiſcuons, or in Cot- 
firmation of the three following Obſervat 
ons. 

t. That the greater or leſſer Coldneſs of the 
Aiy in ſeveral Climates and Countries, is notbing 
near ſo repularl ionate to their Reſpeive 
diſtances, Cd he their Vicimity to "he E- 
quator as Men are wont to preſume. It hath been 
obſerv'd, That of Places of an equal diſtance 
from the Northern and Southern Poles, thoſe 
near the latter are Colder. Tho? in Moſcow, the 
Cold is almoſt intolerable #5 yet in E 
which is a degree more Northwards, the Air 
is remperate enough, and - the Snow ſeldom 
ties on the Ground, Mr. Pool in his Northern 
Voyage tells us, That it did not freeze near {0 
hard near the 9gtb degree as in the 73d. And 
tho? Nova Zembla, lies near 4, 5 and 6 de 
grees more Southerly from the Pole than _— 
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et the latter hath Graſs and Frees and 
as feed ypon them 3 whereas in-N6- 
there is no Graſs and only ſach 
on Fleſh, To which I ſhall add, 
epbus Acoſta tells vs, That under the 
when the Son was in the Zenith and juſt 
entred into Aries, in March,he felt himſelf ve- 
| Cold; and he likewiſe tells vs, That under 
Burning Zone in Quitto and the Plains of 
Peru the Air is temperate ; at Potoff very Cold 

| and in e/£tbiopia, Brafile and the Molucroes ve- 
| ry Hot, -And he obſerves further, That Snow 
lyes on the tops of the Hills, and that it is ex- 

| tremely Cold, when the Sun is for their Zenith 
under the Zine. Mr. Hadſon in his Voyage 
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4 hath obſerved, That one Day, they were - 


much diſturbed with Ice ; and that the next 

Day, it was very Hot: And we are further in- 

formed by Acoſta, That tho' the Seas of Mo- 

zambigus and Ormus in the Eaſt, and Panama 

in the Weſt, are very Hot; yet that of Peru of 

the ſame height is very Cold. And Capt. Fames's 
Obſerves, That tho? Charltor-Ifland is Cold- 
| er than Nova Zembla, yet is it of the ſame La- 
| titude with Cambridge. To which I ſhall ſub- 
joyn, That an Engli/b Navigator tells us, That 
| Puſtozera in Kuſſia is 685 degrees, yet it 
| is well inhabited, and a Town of great Trade. 
And in Hudſon's Voyage it was obſerved, that 
beyond $0 degrees they found ic moderately 
warm. 

2. The next Obſervation is, That the degree 
both of Heat and Cold in the Air may be much 
greater in the ſame Climate, and the ſame Place, 
at 
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| a Hiftory Book: 
FF Teverad ſeaſons of the year, or even .at event”? 
AE EIN ſame Day, than moſt Men would 


In Proof of this Propoſition . we ſhall produce. 
the following: Teſtimonies of Travellers and of 
Navigators. And, 1. That there is a great variety 
Weather in Ruſa, Dr, Fletcher witnelles, who. - 
obſerves, that tho* all Winter the Ground is 
covered with Snow. and;the Fields frozen up 5. 
yet the Fields in the Summer are covered with - 
flowers and filled with the delightful noiſe of 
Birds; and then the Weather is as much too 
Hot, as it was before Cold; Func, July and 

being warmer than the Summer in Eny- 
land: And the like js confirmed by the Obſer- 
vations of others, amongſt whom Olearizs tells 
us, that at Moſcow he ſaw Melons of 40 Pound 
weight better than thoſe in Italy. | 

And at Pequin, the Royal City of China, tho? 
It 1s but 42 degrees Latitude ; - yet in the Win- 
rer, Martineus the Jeſuit tells; us it is a hard 
froſt for four Months together, ſo that all the 
Rivers are froze up. And Proſper Alpinus tells 
us, that Grand Carro, which is only 6 degrees 
from the Tropick of Cancer, tho? the Summers 
are infupportably Hot; yet the W inters are 
conſiderably Cold : And one thing he there | 
rakes notice of is, That in that Place they are 
teldom or never tronbled with Diſtillations or 
Rheums, And Purcbaſe tells vs, That in Green- 
land one Day will be extremely Cold and the 
next as violent Hot ; ſo that at Mid-night Tobac- 
co may be lighted at the Sun-beams, by the help 
of a Glaſs; To which Relations I ſhall add, 
That Capt. James teils us, That in _—y 
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Itland, tho? che Winter was exceſlive Cold ; yer 
in June. it wes ſo, Hot, with Thunder and Light- 
ving, T hat-the Men were forced to go a ſhore 
to cool them ſelyes. in the Water, , 
. Alpinus tells; us likewiſe, that in «Egypt the 
Air js ſome part of the Day extremely Hot and 
at other times very temperate and cool. And O- 
learius tells us, That travelling over Mount Tas- 
rw in Per/id ; tho? it was too Hot in the Day 
f Tthem to proceed in their” Jorney; yet atNight 
they were ſo benummed with the' Cold, That 
they were ſcarce able to light off their Horſes ; 
and the ſame Traveller obſerv'd at. Falld in Per- 
ſia both-Lightning aud Thunder, Winds, Snowy 
Rain and Ice, in one Night, And in Cbarltot- 
Hand tho? the Heat of the Sun in June be inſup- 
portable in the Day; yet at Night, the Cold 
is ſtrong: enough to freeze Water, in Veſſels, an 
Inch thick, 3s 

; 3. The third Obſervation is, That im many, 
Placts the Temperature of the Air, as to Cold and 
Heat, ſeems not to depend ſo much on the Eleva- 
t:on of the Pole, as upon the Nature and Circum- 
ſtances of the Winds that Blow there. > 

. It is commonly known, That in this Part of 
the World,  Northerly and North-eaſterly 
Winds are. accompained with Cold, and in 
Wigter with, Froſt * Bot I once obſerv'd here 
ia England a South- Wind when it froze hard.;' 
and Capt. James in his Voyage , hath obſerv'd 
the like : And Proſper Alpinus obſerves in + 
£9, That: the North-W mds' are Extraording- 
ry cooling ; -and that upon the Blowing of the, 
__ Winds the Plague ceaſes, at Grand 
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That this cooling Quality d 
changes it receives from the Places it 
over, is highly probable, as well as that it ac- 
quires other. Qualities the like way. Acofy 
Lib. 3. Cap. 9. Takes notice of Winds,That, 
in ſome Parts of the Indies, ſo corrode lrot- 

That they will crumble away in one\ 


' Fingers. And the ſame Author tells vs, That | 


tho” in Spain an Eaſterly-wind is Hot ad 
troubles one; yet in Adurria, it is Cold and 


© healthful ; but in C ena not far from the 


former Place, it is troubleſome and unhealth- 
ful. "The Aferidional (which they of the Ocean | 
call South, and thoſe of the Mediterranean Sea, 
MezZ20 Giorno) is commonly Rainy and Boyſte- 
rous; and in the ſame City, I ſpeak of, itis 
wholeſome and pleaſant, And in'Pers, he fas, 
- South and South-weſt-winds are very ple 
ng. | | 

How the Winds come by theſe Qualitia | 

ſhall not now diſpute ; but to give ſome ligt 


' into the matter I ſhall propoſe the followug 


Experiment. 

Setting a Weather-Glaſs with a flat Baſis #p- 
on a Board, and Blowiag ſeveral times upon t 
with a large pair of Bellows, tho? the Air ſeem- 
ed Cold tomy Hand ; yet the Pendulous 
aſcended a lirrle, the Air being a little 
in the Bellows : But if the Clack of the Bellow 
was io faſtned, That the Air muſt wholly &- 
ter in at the Noſe of it ; the ſtream of Air, 
which was by that means drawn toward the 


Weather-Glafs from the Window, being cooler, 


would cauſe the Bubble to ſablide. 
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But having an fuchaTileas they lay on the 
ridges of ſes and filled the hollow fide with 
a Mixture of Snow and Salt, and Part of that 

Mixture being placed about the Bellows ; | found, 
That the Air blown upon my Hand was,by that 
means, highly refrigerated : And this Air be- 

blown upon the Ball of a common Weather- 

Hy the Water manifeſtly aſcended ; but 
ſubſided again, when we left off blowing. But 
to proſecute the Tryal, we drew back the Noſe 
of Ts Bellows, and npon that, the Wind 
blowing along that Cavity upon the Weather- 
_—_ manifeſted a higher degree of Cold- 

Z 
But tho? it from hence appears, That frigori- 
fick Atoms may refrigerate the Airz yet I be- 
lieve not, that all Winds moſt neceſſarily be 
ed fo; ſince the Cold Air near the 
wimming upon that which fills the lower-f 

of the Armoſphere, may, for want of a R 

on of the Sun-Beams, be ſo Cold, as to cool the © 

Air ſuddenly, when by the falling of Rain it is 
heat down upon us : For Acoſta hath obſerv'd, 
opon Mountains higher than the Alps, Fhar 
the Air was extremely Cold. And the Hollan- 
ders who failed within 17 degrees of the Pole 
obſery'd, That their Cold Winds were chiefly 
Northerly and North-eaſterly. But, . 

. To conclude this Tirle, [ ſhall add an in- 
ſtance or two to ſhew, That Cold Winds re- 
ive not fo much their Qnalities from the 
arters from whence they Blow, as from 
the Regions over which they paſs. For 

Mr. Wood tells ns, That tho' in England the 

moſt troubleſome and unwholeſome Winds 

& came 
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came from the Sea; yet in New-England thoſe 
are the moſt wholeſome : Becavſe the North- 
eaſt-wind coming from the Sea thaws the Ice 
and melts the Snow ; but the North-weſt-wind 
coming, over the Land cauſes Cold. And 
Capt. Fames obſerv*d the like in Charlton-Kand, 
viz, That the South-wind was Coldeſt which 
came over a frozen Tract of Land, 


Particulars -referrable to the XVTII Title. 


1. The little ſealed Weather-Glaſs being 
immerſed in Water, contained in a Glaſs-Vial 
greaſed. in the inſide, when the Water was 
froze, and the Ball of the Weather-Glaſs was 
incruſtated, being taken- out, the Ice was broke 
off: Upon which the Tinged Liquor immedi- 
ately roſe in the ſhank of the Weather-Glaſs 
but preſently ſubſided again below the former 
Mark; from whence it appears, That the 
Air may communicate a greater degree of Cold 
than lce it ſelf, 

2. Having placed a Weather-Glaſs, made 
by the Standard at Greſham-College, in a Cel- 
lar, where Beer continued unfroze in a very 


ſharp Winter , laſt Night and this Morning the 


Tinged Liquor ſtood 2 Diviſions and 4 above 
the freezing Mark ; but being removed into 
the Garden, it ſubſided to the freezing Mark : 
But tho? the Cellar was warmer than the Air 
yet it was not ſo warm as my Chamber ; the 
Weather-Glaſs there ſtanding two Inches above 
the freezing Mark, in the Morning before the 
fire was made . and in the Summer the Tinged 
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p nn Reepe ras to the-$th gth and ſometimes 
to the tenth Mark. 

3- The laſt Night being rendered very Cold 
by Snow, Froſt and Wind 4 this Morning, the 
Weather-Glaſs being removed into the Garden, 
the Tinged Spjric fubſided two Diviſians be- 
low the ing Mark :. Yet the Cellar did not 
become ſo much Hotter, by an *Armmeizors ; 
but that Oyl of Aniſeeds continued undiſſoly'd 
in it till g the next Morning, tho? the mode- 
rate warmth of Spring or Autumn is ſufficient 
to keep it fluid. 

4+ A Weather-Glafs being held in the Stream 
of Water as it came reaking Hot out of the 
Pump, the Liquor ſubſided conſiderably ; and 
being carried to my Chamber, the Air there 
yo” Colder than the Water, it was depreſſed 

wer. 


5. Having held. a Weather-Glaſs in the ' 


reaxing ſtream of Pump-Warer, the Spirit 
roſe about 5 Inches higher than it did at a 
Well in Oxford; and being in ſome meaſare 
immerſed in a Spring that uſually ſmoaks in 
the Winter, it was raiſed a little higher. And 
the Weather-Glaſs being placed on the North 
ide of the Houſe about Novn, I found that the 
temper "of the Air then, was much the ſame 
withthe temper of the ſmoaking Spring. 

6. Feb. 19, The Froſt having continued 
3 Days, the Spirit was raiſed as high, by the 
warmth of the Spring as it uſed- to be. The 
next Day the Spring beginning to ſmoak, the 
warmth+:of the Water: raiſed the' Spirit near a 
quarter of an Inch/higher than it uſed to riſe at the 

| I 3 Spring 
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was much warner than the Air, for 
Spirit when brought to my Chamber ſubſided ; 
the Ground without being coyered with a lit 
tle Snow | | 
7, A Gentleman told me, That he had ob- 
ſerv'd the Tidged Spirit ſometimes higher, 
when - it. was froſty, than when ic was not, 
And he further told me, That the Weather- 
Glaſs being left in Water till it was froze, 
when it was cleared of the Ice and expoſed to 
the Air, the Spirit manifeſty ſubſided. The 
ſize of the Ball of this Weather-Glaſs was as big 
as that of a large Crab, and the Stem was & 
bout 2 foot and } long. And the diſtance be- 
twixt the ſtation which the Spirit reſted at inthe 
Water and the Air was above three Iaches. * 


A Relation given me by an Ingenous Gentleman 
lately returned-out of Poland. | 


1. Ia froſty clearWeather,he obſerv*d the Sun 
and two Parbelions one Eaſtward and the other 
Weſtward; betwixt ten and twelve a Clock; and 
when the Sun-ſhine appeared it was full of glit- 
tering Particles of Ice. 1 | 

2. A Dutch and a Scoteb Ship having failed 
beyond Greenland, within one degree* of the 
Pole, they obſerved, [That [tho? there were 
vaſt Regions of ' [ce near the ſhores; ye 
near the Pole,the Sea was apen'and tree enough. 
From-the North-Eaſt they obſerv'd, That there 
came a great rolling Scs, -not unlixe the Span 
Seas :And that the Cold was 'no vlolenter that 
that in Greenland, And further they _—y 
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The Captain likewiſe told me, That they are 
ohled at Sea, ſometimes with thick Fogs, 
of which laſt half a Day,athers a Day ; and 
a whole Day, | 

” And he likewiſe told me, That lying at An- 
chor near Bellſound on the coaſt of Greenland, 
near a very high Rock, he and ſome others got 
to the top of itz which they-jodged to be half 
Mile high: And when they came there ; they 


« 


found the Weather clear and the Sky ſerene, 
and ſo Hot that they were forced to ſtrip them- 
ſelves: But below they could diſcern a 
thick ogg 3 which when they came down, 
they wa 


s very Cold, and Dark. 
A Paſſage taken out of the Czars.DoFor's Letter. 


1. At Yologda in the North-Eaſt from Moſ- 
cow we found the Cold Weather in December not 
tolaſt 3 Days; but the Rain was unuſual and 
dangerons. And for 36 years paſt the Win- 
ters have been ſo moderate, Thar People are 
not froze on the Roads in ſeveral Poſtures ; bus 
ſometimes they loſe their Noſes, and have their 
Faces froze. 
+2, The Warmer the Room is in the Day, 
the thicker the Hoar is at Night vpon the Glaſs; 

ſometimes an Inch thick : And it it be a 
Froſt, The Nails of the Window; and 
Doors will be tipped with Froſt. The Falconers 
fax. Ther the Birds creep under the Szow at 
_ Ntzh*s 


a 


: ot 8 
. 
& «» 
> a 


»© 
—c 
o 


A ————— —— ' | 


« 
= 
>» 


rhe 
Mong: 


des 
j 


\ 


Nights, Bears. make themſelves Caves agaialt 
Winter, -and..I remember 1 kept one twh 
Days without meat 'or drink; he in the meat 
time, making a Lather"with ' bis Tongue add 
ſucking his Paws,” '' 23% B15 

3- A Wind from the Sea cauſes a Thaw #; 
well as at 4 £ The: Air iſo healthful 
they uſe very little Phyſick,”:{6' that the Poor: 
er ſort live 80''or 205 years old. .Y 
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TITLE XS. 
Of the ftrenge Effetts of C old 


1." T* HE Qu tel]-ys, That they found 
| T p Cold fork Zembla that "2 
* their Sheets were waſted and hung to dry by a 
fire, one ſide would freeze ay gþe other thwed; 
and that they themſelves were ſo Cold, Thar 
they could not warm' themſelves'by the fire ; 
for they uſuglly ſmelt their: ſtockings burn, be- 
fore they were ſenſible of the Heat. And 
Capt. James tells us, -That in_ Char{ton-Iſlard, 
the one ſide of Water in a Veſſel trbzg, woilſt 
the other was next the fire. ., T'o' theſe- Relati- 
ons I ſhall add, That Afar iPolus was told, 
That on a' Plain, which was betwixt two of 
the higheſt Hills jn the World ;- fire would nei- 
ther burn ſo briskly;' nor boil things ſo effe&t- 
vally as in other Places; which-1 am the more 
upwill'ng to reje&t as impeſlible : Berauſe if 
Snow -and Ice owe their- Coldnels to fome- 
thing which reigns in the Ajit, Natyre may my 
6 FE ” $ & \ . ; ; [if e 


m_ Water being 

m_ and a PRES v 
'ture of Sow wr ol 
frozen to the itool, bat thene: ne 
IPs raiſes the other along with if, 

Gerat de Veer, ſays, That: they pat put a 
Nait into their Mouth A "would be 
dring Blood-along with it when taken 
And Dr. Fletcher tells us; That in pry ing, if 
one hold a Pot in ones Hand $ being froze to it, 
it will pull off the skin at Parting And in No- 
v4 Zembla, it hath been obſerve&"to be fo 
Cold, That it froze Salt Water two Inches chick. - 
'\ 3. In the Market-Place #t Moſcow, Olearius 
relis os, * That the extreme © Cold cauſed 'a 
_ Clifta foot broad and ſeveral Inches long; and 
© Jhat conſiderable Clifts will be made by the 
Cold; 1 am inform'd by others? "And the 
"Dutch in Nowa Zembla us, That the 
Ground was fo froze,that they were not able to | 
thaw it b burning Wood upon 1t. 

4 As for the Effets of Cold on -compound 
Bodies, @'c,” That it will freeze Beer, Ale, 
Vinegar, Oyl; common Wine,- and even Sack 
and Alicant we have already ſhewn; and that 
i hath conſiderable” Effetts bn. Wood, Bricks, 
; Stone, Veſſels of Glaſs, *Earth; and: even -Pew- 
ter and [Iron "themſelves, 'To which I ſhall 
«dd;' That” tho? "Cold preſerves ſome - Plants; 
yer an excellive degree of it deſtroys ow: 


5 Caps: 


t People fall Dead ig 

t the Bears and Wolves ins 

Towns in whole Troops, 

the Effects of Cold bave been found 
That it hath cauſed Bliſters 


| | &28 © Beſides theſe Inſta 

(as Jones us, That their Cloaths w 
& ith Froſt, and Iceicles would 
ir Hair, That he wasforced to 
and Face, that they might 
noting ta hang at. And Purchas ſays, 
.ſhoes would be covered over with 
on the. inſide, | ſo. that they were 
wear: them, And Jam told, That 
40020 of the Turks all- periſhed 
excellire Cold. I am alſo infor m'd, 
'g.- Rrovince of Poland, of the ſame 
" Pole with Normandy, is ſobjet 
to pw bh of Colds, which occaſion a pecu- 
liar kind af.Sicknels and /at other times Death. 
And Cancerous Sores are as fatal as thoſe cauſed 
Hat corroding Humoprs z-and thoſe that dye 
_ are ſeized with a drow- 
Z .and -< Goldneſs. , of - the Extreme 
Parts, and dye in a fleep, or Having their 
Guts) apd Reins firſt froze and then Gangre- 


On It IN OE 0 Wines. Sno. 0,0 OS 
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ether. : 
peer, hat effets Colt byth ypon at Ani- 
mals, hath not been much bſerv'd by Avthors - 
But a French Author tells us, That the*Cold in 
Ukrain as the Polandeys call it, is ſo Tos 
preat, That it deſtroys Horſes and 


' "ther cave Beaſts, - And the thine Author iheb- 


tions a A c_—_ called Boback, bs 

Gliar to that Province, one edpar From 

No Nay hide cherſeires TRE WE 

they uſually hide che Aves thive] 

ber) when th hey were about to flea the fenfe 
of Pain recovered him ; and this. was breene- 

els rn ata, ely- 


- 7. It_is reported, That in the Northern 
Coontries, the Birds and wild Beaſts are 
ly turned white - But tho? I don't wholly. Fe 
it as falſe z'yer I cannot believe ir -noiver- 
y trpe;”* Bur this is certain, digg 
Mention, white Bears and = upon in 
vs Zia, and white Partrid 
Snowy Alps; and [I have heard of white Plas 
in Savoy. What may be the Reaſon of > 
Jobr 1 ſhall-not diſpute, nor ſkall } determine, 
whether it be cauſed b 
or the Imagination b £5 the Females, who have 
Snow always as an Obje& before them : But 
that all Beaſty and Fowls in the Northern Cli- 


, mites gre white colour I find is a Miſtake ; 
for ge Skins brought from Gree: 


_ Particulars referrable to the XLX Tille. 


| 2. Lientenant G. Drummon told me, That 
at Smolepſco, the Barrels of Beer, being frozen 
a conliderable thickneſs ; the Liquor contained 


22. Two Swediſh Ambaſſadors oy dye to 
ie, Thatthet inAMuſcovy,change from their 
latural colour; to white in the Winter, and 

9p: Jang. px: a FS: in the Summer ; and 

1 one hide. the River Duna which ſeparates 

5 bed and Muſeory, the Hares are whirte, and 

pa the other ſide. of ordinary colours, 

..3, It is obſery'd, in. Z«{ja, That if a Man, 
touches his Tongue with the Meralline Head of 


—” it freezes 


» 


wed;of it, and conſequently freeze, 

Itard- Fable one «7d ia-Motion ſtri- 

| Ks anatner not-in Motion, communi- 
cates as much. of it's Motion ay bom to the 
—— and Joſes.it's own ;, and fo-the Vapours 
| Mn 0 Room, in froſty W cather 

aguaaſt the Glaſs-\indows, are de- 
; prived 


E 
, 


4 
- 
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vrived of their Motion and froze, which is ob- 
to bg mach thicker upon the Glaſs in 
Ruſpa than in England; 


A Note "out of Martinius in bis decount of Ching, 


This Author tells vs, That at Peking, tho” 
the Pole be not elevated above 4z . 
yet for four Months together, from the mid- 
dle of November, the Rivers are froze in one 
Day, ſo that they bear Coaches and Hor- 


A Note taken out of Martinius Cromerus bis 
Palonia, | 


The Cold is fo violent in theſe Countries 
ſometimes, That the Trees wither at the Roots, 
and Water is froze as it falls through the Air 
and the Waters are froze up for two Months, 
ſo that they bear Horſes loaden, and Coaches: 
And this Author tells us, That he paſled over 
the Wiſes in Maſſovia with a Coach and Horſ- 
es, and other Horſe-Men. And in Pruſha the 
Fiſhing in the Tce began afrer the beginning 
EIS and laſted till Afarch' was "ens 


Another Note out of the ſame. 


t.: They catch Fiſh more commodiouſly in 
Winter than Sumaer ; for breaking holes in ſe- 
veral Places-ia the ice,a Net being caſt into one 
of them, and ropes faſtned to it, Men rus 

es 


= Fein td Hort ram the Net rom one 


2,1 no that at Warſaw, in twelve Hours 
the " War was froze Inches downwards." Ong 


they cameto 

being ſounded, it was 

COT m_ being, Ze, and thaw 
y loſt ics Vigovur. 

In theſe Parts the Froſt penetrates the 
Ground five Footz and the Ice in Jberia in the 
River Ob, is ſaid to be a Fathom and a haf 
thick ; there being there but twelve Weeks in 
the whole Year wi Froſt : The Rivers hare 
en pee Mile long, out of which Furnts' 

k porn when - the Door is 

'd, Death by Cold is not paiaful, if ic be 


ny ee dries exceſſively, cleaves the 
cauſes Timber to crack. 


"+ 


TITLE XX. 


s concerning the Weight of Bodies 
frozen and unfrozen. 


0 whether Bodies upon freezi 
:T: 7, grow heavier, ſince Epicuru _ I 
fuppoſe Congelation to of 
g in of frigorifick Atoms; we 
+ {nary froze all Night, and in the 
Morning we found they had loſt four Grains of 
their Weight, which we ſuſpeRed to jounes 


their in ſome wear 
Sema and eng; M commirpoled 


a Grait and a little more, than when it was 
thawed : pt 6 ola being made in a 
Glaſs with a tem, hermetically ſeaPFd 
when the Water was froze ; it was as heavy or 
heavier after it was thawed ; and the ſame Eque- 
lity of Weight betwixt frozen and unfrozen 
you G, Beppaned in other ents. 


weighed fed toth 
| Air, Ar, and op) ig rcabn lr, Hey = 


wo diſcover an Increaſe of Weight ; bur 1 
fromWater imbibed into 
Pore nc Stones are obſerv'd jo increaſe 
their Weight in Water: And further, becauſe 
one that was well poliſhed, and not apt to --j 
bibe Water, retain'd barely its own Weiz 
So that the DoQrine of the Epicurean Frere, 
touſt be invalid, except he Tuppoſes the frigori- 
fick Atoms, like thoſe of a Load-ſtone, to be 
without Weight. 


An Appendix to the XX Title. 


- The fore-going Experiments, may not only 
vs, That hat the Dodrine : of the Epicureans 

yoo anther Nh but may likewiſe help us to cor- 
re& ſome extravagant Relations, on the other 
Hand : For Helmont tells us, That Water thaw- 
e&d in a Veſſel Hermetically ſealed, was þ heavi- 
er than before, But perhaps this Ditference 
might in part depend on the Acceſs of Vapors 
on 


\ * «4 | k 00. Cf LLAMA | o”7 Book 1V, | 
- —— = od the outlide. the Glaſs. . Jn oppolitjon to wha 
mage <-w rvg \ I found.. That Water froze 
 Metalline Forringer, in. one Experiment 
loſt '5o, in another 60 Grains of its Weight; 
which Fattributed to an Avolition of ſome Parts 
of the Witter, ſince when we order'd the Mat- 
fer ſo, that no Water could ſteam our, there 
was no conſiderable Increaſe or Decreaſe in the 
Weight of Water froze or thawed. 


Particulars referrable to the XX Title, 


x; Quick-ſilyer being weighed in the Air; 
afterwards counter 


Grains ba | 
z. After a lorig Froſt gnd Snow, the Liquor 
in the gaged Weather-glaſs ſtoodbelow the tir 
Mark ; butthe Mercury ih the Baroſcope ſtood 
at near # below 29f Inches ; which perhaps might 
be attribured to the high Wind, 
3. Four Ounces of Snow being counterpoiſed 
re expoſed to the Froſt all Night, and at 10 
x1 in the Morning, had Joſt near 30 Grains, 
which Parts ſeemed to haye been evaporated z 
the melted Liquor in the Bottom of the Scale a- 
mountiog to no more than F Grains. HO 
&. Two Ounces of Snow depreſſed-flat, ſo as 
to form a large Superficies, and-counterpoiſed, 
in' a Night's rime,foſ 55 Grains z'no Water be-, 
ned Jr ig 


Chap. V. of Cold begun, 129 
ing found in the Scale; and two Hours after,the 


Decrement was 63 Grains, - none of the Snow 
appearing yet to be melted. 


ah. 
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Promiſcuous Experiments ana Obſervations 
concerning Cold, 


1. QEveral Flowers being gathered in Decem- _ Whethe 
ber and January, -and haltily ſmel.cd 1: ub rm 
had no ſenſible effect on the Senſory, whic. Efiuwwia 
Phznomenon 1 atttibuted tothe Froſt, bindring 17% 9k 
a ſufficient Quantity of ſpit ituons Sap from ri- Power. 
ling vp into them ; a:d not thar ic prevented 
thoſe ſpirituous Parts from emitting Effiuvia ; 
fince a vigorous freſh Primroſe, had an Odour 
genuine and ſweer. 
2. Roſe-water being froze, when it was whol- 
ly Ice, afforded a genuine Scent, but ſomething 
fainter, than when it was thawed again ; but in 
making theſe Experiments it 1s requilite, that 
the Body ſmelt at, ſhould- not be held too long 
near the Noſe, leſt the warmth of one's Face 
ſhould help to excite thoſe Odoriferous Parts, 
and conſequently fruſtrate the Tryal. 
3. Stinking Water being expoſed to the Cold 
and froze, was altogether inodorous. 
4. lt is reported by ſeveral, and atteſted by 
Olearius, That the Ruſſians and Livonians, en- 
able themſelves to bear Cold extremely, by go- 
ing out of their Store paked, immediately 10- 
| tocold Water, and even lce it ſelf. 


K * 5. Having 


130 The Experimental Hiſtory Book IV, 
5. Having made uſe of a good burning-Glag 
to concentre the Rays of the Moon, 1 could ne- 
ther perceive them cold or hot ; tho' SanGoriu 
tells _ That they are hot, and that being con- 
centred, and caft upon the Ball of a tommon 
Weather-glaſs, the Water was ſenſibly depref- 
ſed ; but ſince my Glaſs, for as much as | can 
gather from the Narrative, was better than his, 
I muſt ſuſpend my Aſſent, *till further ſatisfied 
by I for ſince he tells us, that ſere- 
ral of his Scholars ſtood by to watch the Event, 


the Effet might in a great meaſure depend on 
the Warmth of their Breath. 


One Particular referrable to the XX] Title, 


The Samojedes cloath themſelves with Rene: 
_ the Hair being outward; and I have 
f a Pair of Cangies warmer than furred 
Gloves, They are chiefly made uſe of for the 
Sledge, tho? one may walk in the Snow with 
m_ it being ſo dry, that a Scarlet being co- 
vered all over with it, it will bruſh off without 
wetting or cndlammaging it. 


To the X] Title. 


The firceof 1+ The Barrel of a Gun which was about 
For ro Foot long, and of a proportionable Diameter, 
”7 had the Touch-hole riveted up, and a Screw 
fitted to the Noſe of the Barrel, which bei 
done, it was filled full of Water, and ſuſ] 
in a Perpendicular Line: The Screw having been 
thruſt down as forcibly as a Man could ; ina 
froſty Night, the congealed lce raiſed the = 
conh- 


_— 
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conſiderably, ſo that Ice had made it's way out 
at the ſides of the Barrel : But the Experiment 
being repeated, and the Intervals of the Screw 
filled up with melted Bees-wax, the expanded 
Ice not being able to raiſe it, the Noſe of the 
Barrel was cracked obliquely; beſides ſeveral o- 
ther Flaws in other Places, which gave way to 
the Wind blown into the Barrel to try ir. 


ww WO - 


An Appendix to the XPLI Title. 
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Bartbolinus citeing an Experiment, wherein Of the £f- 
the Proportion berwixt Nitre and Water was {719 N- 
35 to tg0 z to try the ſucceſs of it, we mixed a zing.* 
Pound of Salt-Petre with 3 Pounds of Water,and 
ſtirring it about conſtantly, as Cabeus direfs, 
ln in an Hovor and half we perceived not the leaſt 
Y Ice; whereas, according to him, it ought to 
F have been wholly froze in leſs time; but we 
: could not perceive the Vapours on the outlide of 
þ the Glaſs in the leaſt froze. 

" For a further Tryal, we mixed two Ounces 
of Salt-Petre with ſix of Water in a Glaſs-Vial, 
but by all the ſhaking we conld not produce the 
leaſt Ice; tho? whilſt the Nitre was diſſolving 
the Mixture was ſenſibly colder ; and the ſame 
we have obſerv'd to happen upon a Diſſolution 
: of Common Salt; tho? the Degree of Cold was 
not ſufficient for Congelation,which 1 was ſatis- 
L fyed in, by removing a Thermoſcope out of the 
Mixture of Nitreand Water, into Water which 
: was placed in Snow and Salt : For by that means 
. the Liquor in the Weather-Glaſs ſubſided in the 
. latter about z Inches ; ſo that I am apt to think 
, K 2 the 
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the Learned Cabxus miſtook Chryſtals of Nitre 
for Ice. 

It is believed by moſt Water-men, That the 
Water begins to freeze at the botrom, becauſe 
they obſerve large Pieces of [ce riſe from the 
bottom of the Water : But the Truth of it is 
very reaſonably queſtion'd, ſince we not only 
ſee, that Water in Veſſels, but in Wells, begins 
to freeze at the Top; and ſeveral Argugents 
in proof of the contrary may be found ih our 
Section of the Primum frigidum., And as for 
thoſe Pieces of Ice, which they obſerve to e- 
merge, that Phznomenon may eaſily be ſolved, 
without ſuppoſing the Water to begin to freez 
at the Bottom : For fince the Water, which runs 
along the ſides of the Banks being froze, ſeve- 
ral Stones may ſtick to it; they by their Weight 
may cauſe it to ſubſide, when it is partly look 
ned by the Heat of the Sun, and the Water, by 
that Rarifa&tion becomes lighter - Yet, when 
the Water above is cooled, and the Water be- 
low being warmer, hath melted the lce in ſome 
meaſure, and loofned fome of thoſe Stones which 
were before froze to it; the Ice becoming ſpect 
fically lighter than the Water, muſt conſequent- 
ly emerge. On which occaſion, I ſball here ob- 
ſerve, that Capt. James Hall takes notice, 
That they found a Stone of three hundred 
weight upon a Piece of Ice. In confirmation of 
our Solution of this Phznomenon, 1 might al- 
ledge the Experiments laid down in the Section 
of rhe Duration of Ice. And it were to be wiſh 
ed, that for a further Deciſion of this matter, 
that cither Divers were ſent down, or Inſtr 


meats 
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there, 


ments, which would bring up lice it any were 


We took a ſeal\d Weather-Glaſs, and having 
inverted the Stem of it when furniſhed with 
Spirit of Wine, ſo that, that being placed in a 
Hole purpoſely made in a Box, the Ball of the 
Weather-Glaſs reſted on the Box ; about that 
we placed a Mixture of Snow and Salt, and 
found, that preſently the Spirit of Wine was 
retracted. So that LN may be condenſed, 


without the aſſiſtance o 


their Gravity, to de- 


preſs and cauſe the Parts of rhe Body to ſink to- 
| gether ; But whether in this caſe, the Contra- 


: [&, were brisk and lively; and it is obſerv'd, 

| that in froſty Weather they generally lye in the 

Bottom of Pits, for their Security. 

' Paralipomena to the TI and XX Titles, of the froſt 

: getting into bard and ſolid Bodtes, 

: In England it hath beea obſery?d, That Wood of the Ef- 
" WI > Diameter, was a Foot through hath been $2, /7 
h froze; and in Poland the Froſt hath been ſo 1;d Bodier- 
F powerful, that it hath rendred the 't imber fo 

hard, that Hatchers would not cur it ; and the 

6 Wood with which the Houſes were cover'd 

0 WW would give Cracks as lond 'as Piſt6ls. And [ 

: am told by one, that his Bow being froze, it he 

', did not take a great deal of Care iu hain, it, 

4 It would break. Marle and Chalk will be ſhat- 


R 3 


Ction was aſſiſted by the Tenacity of the Liquor 

or the Springineſs of ſome Elaſtick Particles, 

will be inquired iato in a more proper Place. 
Frogs and Toads being taken up from under 


tered with the Froſt, the Texture of thyſc Bu- 
þ dies 


134 The Experiment al Hiſtory Book IV, 
dies being by that means opened and rendered 
more fit to nouriſh Plants and Graſs. And | 
am told by an Experienced Maſon, that even 
free ſtone, of which Houſes are built, will crack 
and flaw in froſty Weather, And it is obſerv- 
ed in England, That ſtones dugg up in the be- 
ginning of Summer and ſeaſoned in the Air are 
not near ſo ſubject to flaw as thoſe that are dug 
up and worked, whilſt the Froſt continues. 
And it is further obſerved, That both Earthen 
as well as Glaſs-Veſſels are conſiderably im- 
paired by the EffeQs of Froſt upon them. To 
which inſtances I ſhall add the Teſtimony of 
Maiſtre Bernard Paliſly who ſays, That tho' the 
ſtones of the Mountain Ardenne are harder than 
Marble ; yet for fear of Froſt they are drawn 
out of the Quarries in the Winter : And be 
further adds, That in the Winter the Rocks 
ſometimes crack and fall down without being cut. 
And it hath been obſerved,, That Iron-ln- 
ſtruments brought out of the Cold into a warm 
Room have been covered over with a white 
Hoar ; and it is not only confirmed by foreign 
Artiſts but ſeveral here, That Cold hath 6 
great an Effe& on Steel as to make ſeveral Piec- 
es of Metal more brittle than in- the Summer; 
ſo that they are then forced to work them ano- 
ther way and to give them a different tems 


per. 

Hot Water It being a Tradition, and alſo taught by A 
pane bs i. forte, That Hot Water is ſooner froze than 
& — Cold; to determine the matter, 1 made the 
Cold, tollowing Experimeats, - , 


Cold 


s 


—_—— 
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Cold Water being expoſed to freeze in one 
Porringer, boiled Water cooled in another, 
and Hot Water in a Third, at $ a Clock ; the 
Cold Water began to freeze at 4 after ten ; the 
Boild Water cooled, at 4 paſt ten ; and the Hot 
Water at j an hour paſt Eleven. And the like 
ſucceſs happened, when the Experiment was 
tryed a ſecond time in Metalline Veſſels : And 
the Experiment being again tryed with grea- 
ter exatneſs, the Cold Water and the reſt 
being expoſed to freeze at 3 after 6, the firſt 
beganto freeze Ii after 7 ; the Water heated 
and cooled again 4 after 7, and the Hot Water 
was not froze 3 an hour after Eight. 

The like Experiment being tryed with Wa- 
ter contained in Glaſs-Cylinders of an equal 
Bore ſealed at one end, we found that there 
was very little difference in the time of their 
Congelation, when immerſed in a Mixture of 
Snow Salt and Water; but onge, when the 
end of one of the Cylinders was drawn ſmaller 
| than Ordinary, the ſmallneſs of the Pipe occa- 
| ſioned the Hot Water to begin to freeze ſoon- 
| er than the Cold Water. 
| 
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Accidentally looking upon the Circulus Pi/a- 
nus of Berigardus, 1 found, That tho? that Au- 
thor oppoſes Ariſtotle in other Points ; yet he 
agrees with Him, That Hot Water cooled, will 
ſooner freeze than ordinary Cold Water ; but 
having tryed the Experiment, 1 obſerv*d, That 
both being expoſed to freeze when by a 
Weather-Glaſs | found them of the ſame temper, 
K 4 my 


| r36 op Experiment al Hiſtory Book IV+ 
"©  myDomeſtick whoattended them,took noticeal- 

ſo that theyfboth began to freeze at one time. And 

tho* Berigardus further wonders, That warm 
Salt-Water ſhould be leſs ſubjeQ to freeze for 

being Saltz yet from, Experiments already 

laid down, it abundantly appears, That the? 

Salt Externally applyed promotes it, yet Inter- 


nally b:iug dillolv'd in Water, it prevents 
Coagelation, 


Particulars referrable to ſeveral Titles, 


For a further Confirmation of the VI Title, 
I ſhall ad that Purchas relates Lib, 4, Cap. 19. 
That the Sazojeds, when they Bury their Dead, 
only cover them with a Pile of ſtones, and tho' 
the Dead Bodies may be ſeen through them; 
yet the Coldaeſs of the Air preſerves them 
from ſtinking. And the ſame Author tells us, 
That in a certain Iſland they preſerve their 
Fiſh and Fleſh, by hardening it in the Air, bet- 
ter than if it were corned with Salt. 

I1 Confirmation of what hath been delivercd 
nnder the Vil Title, I expoſed ſeveral Vials 
hiled with Warer and unſtopped, to be froze, 
and tound that the Boctles were broke in pieces, 
by the Expanſion of the frozen Water ; ſo that 
tne Phenomenon could not be ' attribured £0 
Nature's abhorreacy of a Vacuum. ; For if either 
the Expanded Water could have made it's way 
by ſtretching the Glaſs, or leaving the Supet- 
ficial Ice.congealed at firſt in the Neck, or a- 
ny other way eaſier than to break the Vellel; 
the Veſſel wonld- probably be left intire, | 
lay probably, becauſe ſometimes in ſuch Expe- 
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riments ſomething may intervene which requires 
farther Tryals andObſervations to diſcover: Since 
[ have in other Experiments made it appear, 
That the Water beginning to freeze at the 
Bottom roſe a conſiderable height in the Stem 
without breaking the Bottle, and I have ſome- 
times had a good deal of a Liquor froze in a 
ſtopped Vial without breaking ir, as if the 
ſucceſs were varyed by ſome uncommon Pro- 
perties in the Glaſs, or ſome peculiar ſoftneſs of 
the Ice. 

In Confirmation of what is delivered in the 
VII Title,of the Expanſion of freezing Water, 1 
ſhall add, That the Capacity of a large Bottle 
being filled with Water, except the Neck, and 
that filled with Oyl, the expanding Water not 
only elevated the Cork; but raiſed it ſeveral 
Inches; it being ſupported by a Cylinder, part- 
ly conliſting of Oily, and partly of Watry 
Particles of Ice. 

[t is a General Tradition amongſt Fiſher-men, 
That when Ponds or Rivers are froze up, ex- 
cept ſeveral holes are broke up for the Air to 
communicate with the Water, .the Fiſhes will 
be ſuffocated z and Olaus Magnus, tells ns, 
That Fiſhes are uſualiy found ſuffocated, when 
a thaw comes, where Veins of living Water do 
not enter. 

But 1 am not ſatisfyed, whether, if the Tra- 
dition.be true, they may not be killed cither by 
ſome. Suhterr 4/1.) Steams or their © yn Excre- 
mentitivus via prevented, by the Ice, from 
making their way out of the Water ; and it may 
be queſtioned further, whether this Phznome- 
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non may not be cauſed, by exceſſive Cold s 
well as for want of Air. 

Wherefore to ſatisfie my ſelf, whether the 
Volgar Opinion be true or not, I encloſed 
ſome Gndgeons in a large Glaſs with a 
Neck, and having froze the Water in the N 
by applying a Mixture of Snow and Salt! f 
Thar the Fiſhes lived a conſiderable time. A 
the like 1 obſerved, when the ſame Fiſhes were 
contained in an Earthen Veſſel with a little 
Water frozen over : Where the External Air 
was wholly ſeparated, and prevented from 
communicating with the Water under the 
Ice ; yet one thing obſervable was, That there 
was a large Bubble of Air, under the Ice, which 
I ſuppoſe came from the Fiſh : For I have oh- 
ſerved, not only theſe ſort of Fiſh but Lam- 
prels take in Air, and then being immerſed un- 
der Water emit Bubbles, both at their Mouths 
and Gills, Gudgeons frozen up in ce in a Ba- 
ſim recovered when it was thawed ; but ſome 
That continued 3 Days in Ice revived not. Frogs 
froze in Water till they were all encloſed 
with Ice, and till one of them was ſtiff with it, 
recovered when it was thawed,and Swam about; 
tho? before ſome of them lay with their Bellys 
vpwards and void of Motion. 

As for the weight of Bodies frozen, Capt. 
Fames tells us, That Wood, tl:at had lain all 
Winter under lce would fink when caſt into 
the Water. And he likewiſe tells us, That 
the Ice of Wine is ſo durable, that a Butt of 
Wine which was froze in the Winter# conti- 
nued unthawed in May. 

Purchas tells us, of two pieces of Ice which 


they found lay faſt on the Ground, the one of 
which 
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which was 20 fathom under Water and 12 a- 
bove, and the other 18 tathom below the Sur- 
face of the Water and 10 above it. 

It is obſerved by Purchas and ſeveral others, 
That the Snow lying upon the Ground in Ruſ- 
ſia as well as in England makes it fruitful, 


It would be worth while to try, what Ef- of the ſe 


fefts Cold hath upon occult Qualities as well as 279i 


manifeſt ones ; and likewiſe upon Fermentati- 


on ; ſince it is obſerv'd to retardate the work- 
ing of Ale extremely; and it is obſerved, That 
Muſt may be preſerved ſweet a long time in a 
deep Well,or if let down into the Bottom of a 
River , and will when taken up, be leſs apt to 
ferment than other parcels of Muſt kept in the 
warmer Air, 

It hath been obſerved in the Northern Coun- 
trys, That the moſt Spirituous Parts of Li- 
quors, have been ſeparated and Collected to- 
_- by a Congelation of the Phlegm ; where- 
ore to try what Cold wonld Effet in our Cli- 
mares, I hung out a Bottle of Beer in a ſharp 
Night ; and found, That moſt Part of it being 
froze, the Liquor which was not froze, was 
very ſtrong and Spirituous; the frozen Part 
being Spiritleſs. But ReQityed Spirit of Wine 
tinged with Cochineel being mixed with Wa- 
ter, Congelation ſeparated not their Parts, nor 
did it ſeparate the red and the Watery Parts of 
Claret, I made. ſeveral Tryals upon Milk and 
Blood,as alſo on Vinegar,in which my. Attempts 

oved inſatisfaQory : But a Solution of Salt be- 

ng made in 24 Parts of Water, ſo that it was 
as ſtrong as the Sea-Water about us, I cauſed 
it to be expoſed to freeze in a fiatVeſlel, which 
was the larger, That the Superficies of the —_— 
might 
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might be conliderable ; and when it was cove- 
red with a Cake of Ice, that being taken off, it 
acquired another ; which, when diſſolved, yiel- 
ded Water, not near fo Salt as that which re- 
mained nnfroze; and being Hydroſtarically 
weig, 1d was conliderably lighter, 

Having expoſed feveral Vegetable and Animal 
Subtances to be froze, I found, That by that 
means I could diſcover, their ſucculent juices, 
-nd ſqueez them out in the form of Ice, which | 
bing done; by cutting them tranſverſely 
and length ways,l could diſcover alſo the Figure 
and £172. of the Pores in which thoſe Juices 
lodged. Amonoft the Animal ttbſtances ex- 
poſed to freeze, were the Eyes, and the Brains 
of Animals ; which by being froze would be 
fitter to be diſſected ; the latter, when cut in 
two ſeeming like an Apple froze,the Vcntricles 
an ++ wle ſubſtance being filed with Icy 
Pa: * +44 ut 

N .1.4cr an Eye nor a Liver, Jean fi-ſh or 
fiſh,” nor a living Frog 3 would he cruſted over 
with lie, as Ergs and Appties are, when put 
tit Vater ;, after they had been ſr-ze, As for 
the Reaſon why fleſh is uſually muc': | paired by 
being. froze,l ſappoſe it to proceed hence, vic. 
Fhat the Alimental Juice bcing exj:ndcd by 
freezing hath not it's oven texture alterc4 only, 
but even the ſolid Veſſels which contain it, are 
thereby bruiſed-and cruſhed ; for from ſeveral 
Experiments it is evident, That E:;:gs will be 
burſt by the freezing of the Alimental Juice, 
and that the Textures of Stones and Vegetablcs 
will be deſtroyed by the Powertul Congelation 
of their refpeQive Juices, which will be leſs 

WOu- 
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wondered at, if we conſider that Aqueous 
Parts by their Expanſion were able to burſt 
" the Barrel of a Gun : Had I had leaſure and 
conveniency 1 would have tryed what Effets 
Cold hath upon Animals froze to Death ; but 
having expoſed a Rabbet to the Cold all Night, 
| found that only one Leg was ſwelled and a 
little tif But a ſtrangled Rabbet being ex- 
poled to be froze, Ice was produced in ſe- 
yeral Parts. 

It is affirmed by ſeveral Modern Writers, 
That if Water be impregnated with the Salts 
of Vegetables ; upon Congelation, they will re- 
preſent the ſhape of the Plant they belong to : 
But notwithſtanding I have ſeveral times tryed 
the Experiment, I found it either falſe or ve- 
ry contingent z ſince it did not once anſwer 
Expectation. Burt having expoſed a Lixivium 
of Pot-aſhes to freeze; [I came" That the 
Chryſtals upon the Surface of the Water 
were Priſmatical, and that under thoſe lay a 
great many thin Parallel Plates of Ice 3 but not 
rangedin ſuch anorder as to repreſent the ſhape 
of Trees: And tho? Bartbolinus tells us, That 
if 2 Decoction of Cabbage be froze it will re- 
preſent a Cabbage; yer I could never. find, 
That the Experiment ſucceded, except that 
once there appeared the faint reſemblance of 
a ſingle Leaf, But | have found, That 
fair Water froze would repreſent the ſhapes of 
Vegetables ofcaer than their Decoctions. And 
tho" Berigardus alſo affirms the ſame ; yet I 
ſuſpe&, Chat he only wirt, without trying the 
Experimeats himſelf, 

And 
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might be conſiderable 3 and when it was cove- 


red with a Cake of Ice, that being taken off, it 
acquired another ; which, when diſſolved, yiel- 
ded Water, not near fo Salt as that which re- 
mained nnfroze; and being Hydroſtatically 
weig, 1d was conſiderably lighter, 

Having expoſed ſeveral Vegetable and Animal 
Subltances to be froze, I found, That by that 
means I could diſcover, their ſucculent juices, 
"nd ſqueez them out in the form of Ice, which 
buing done; by cutting them tranſverſcly 
and iength ways,l could diſcover alſo the Figure 
and $i7e. of the Pores in which thoſe Juices 
lodged Amonoſt the Animal fibſtances ex- 
poſed to freeze, were the Eyes, and the Brains 
of Animals ; which by being froze would be 
fitter to be diſſeted ; the latter, when cut in 
two ſeeming like an Apple froze,the Ventricles 
an 1: y.vle ſubſtance being filed with Icy 
Parti! 

N.i.ucr an Eye nor a Liver, 1:an fi-ſh or 
fiſh,” nor a living Frog; would be cruſted over 
with lie, as Engs and App:es- are, when put 


tit5 \'Vater z after they had been {:-ze., As for 
the Reaſon why fleſh is uſually muc': 1 paired by 
being froze,l ſnppoſe it to proceed hone, vi. 


Fhat the A!imental Juice bcing exj:ndcd by 
freezing hath not it's oven texture alterc.| only, 
but even the ſolid Veſſels which contain 1t, are 
thereby bruiſed-and cruſhed; for from ſeveral 
Experiments it is evident, That E;:gs wiil be 
burſt by the freezing of the Alimental Juice, 
and that the Textures of Stones and Vegetablcs 
will be deſtroyed by the Powertul Congelation 
of their reſpe&ive Juices, which will be leſs 
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wondered at, if we conſider that Aqueous 
Parts by their Expanſion were able to burſt 
" the Barrel of a Gun: Had I had leaſure and 
conveniency 1 would have tryed what Effects 
Cold hath upon Animals froze to Death ; but 
having expoſed a Rabbet to the Cold all Night, 
| found that only one Leg was ſwelled and a 
little Riff Bart a ſtrangled Rabbet being ex- 
poled to be froze, Ice was produced in ſe- 
yeral Parts. 

It is affirmed by ſeveral Modern Writers, 
That if Water be impregnated with the Salts 
of Vegetables ; upon Congelation, they will re- 
preſent the ſhape of the Plant they belong to : 
But notwithſtanding I have ſeveral times tryed 
the Experiment, I found it either falſe or ve- 
ry contingent z ſince it did not once anſwer 
Expectation. But having expoſed a Lixivium 
of Pot-aſhes to freeze; [ Fund, That the 
Chryſtals upon the Surface of the Water 
were Priſmatical, and that under thoſe lay a 
great many thin Parallel Plates of Ice 3 but not 
rangedin ſuch anorder as to repreſent the ſhape 
of Trees: And tho? Bartbolinus tells us, That 
if 2 Decottion of Cabbage be froze it will re- 
preſent a Cabbage; yer I could never find, 
That the Experiment ſucceded, except that 
once there appeared the faint reſemblance of 
a ſingle Leaf. But | have found, That 
fair Water froze would repreſent the ſhapes of 
Vegetables ofraer than their Decoctions. And 
tho" Berigardus alſo affirms the ſame ; yet 1 
ſuſpet, Chat he only wirt, without trying the 
Experiments himſelf, 

And 
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And yet, I deny not, but that prepoſſeſſed 
Spetators may fancy they ſee ſuch things when 

y do not, for tho” Sea-Salt and Allum 
conſiſt of Parts of determinate Figures; yet 
when diſſolved in Water they exhibit Figures 
too various and extravagant, not to be refer. 
red to Chance. And on this occahion, to what 


hath been ſaid I ſhall add, That by Dilſtilling 


and reQtifying Oyl of Turpentine from Sez- 
Salt in a Glaſs-head,as the degrees of Heat were 
varyed, ſo would the Figures of Trees be re- 
preſented different on the infide the Glaſs, 
And I have ſeveral times produced the ſhapes 
of Trees from Bodies belonging to the Ani- 
mal Kingdom: And I have found, That tho? 
Figures curious enough would be repreſented 
by Spirits, Solutions, DecoQtions, Vinegar, 
Milk and even common Water ; yet it was in 
vain to hope for the ſame ſucceſs, and that the 
like Figures ſhould always be afforded by the 
ſame Liquor; ſince very ſmall Circumſtances 
would vary them conſiderably: And in trying of 
ſuch Experiments as theſe it may not be amils 
to advertiſe, That it will be convenient, that 
the Liquor ſhould be as ſhallow as it poſl- 
bly may, That it may be more ſpeedily 
froze. 

A frozen Egg being Put into Oyl of Tur- 
pentine inſtead of common Water it gathered 
not about it any cruſty Film. 

It is obſerved by Mr. Wood, That tho? New- 
England be 10 or 11 degrees remoter from 
the Pole ; yet the Wintersare much more plerc- 
ing and Cold than ours. And to what v 
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been delivered in the XVIII Title of the infri- 
idativg Power of Wind, I ſhall add, That 
_— it hath been ſo much more Cold 
than at others, That being blown through the 
frigorifick Mixture, it would cauſe not only 
the Spirit of Wine to ſubſide ; but being blown 
upon the Ball of another Weather-Glaſs ; not 
only the Liquor ; but even Mercury it ſelf 
would be forced to aſcend, tho? the Vicinity of 
the frigorifick Mixture could not cauſe that 
Effect. And I have often tryed, That when 
the Temperature of the Air was ſuch, that tho” 
when firſt blown upon the Ball of a nice Ther- 
moſcope; it would not cauſe the Liquor to aſ- 
cend ; = at another ſeaſon the Tinged Li- 
ur aſcended, as if the Air by being more 

an ordinarily compreſſed in the Room, had 
ſome ſenſible Effect in compreſſing and con- 
_ the Air included ia the Thermo- 


Cope. 

To try whether Liquors, by loſing their 
fluidity and becoming conſiſtent would acquire 
a greater degree of Coldneſs, I cauſed the Ball 
of a Weather-Glaſs to be immerſed in Sallet- 
Oyl, and a Solution of Afinium in Vinegar, or 
of Quick-lime in Water, either of which will 
coagulate the Oylz but I did not find, That 
the Mixture tho? conſiſtent was Colder than 
the fluid Ingredients. 

Totry whether Water was capable of Com- 
preſſion, we took a Glaſs-Ball with a long Stem, 
and filled it with Water within two Inches of 
the Top ; then we Hermetically ſealed it up,and 
freezing it from the Bottom upwards in a fri- 
gorifick 
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gorifick Mixture, when the included Air ws 
compreſſed as much as we thought the Glaſs 
would bear, we nipt off the Apex ; and found, 
That thereupon the Air flew out and the W+- 
ter roſe 4 of an Inch above it's former Surface: 
So that it ſeemed to be compreſſed } of the 
length of the Aqueous Cylinder ; but whether 
this Phznomenon might be occaſion'd, by the 
Spring of ſome latent Air in the Pores of 
the Water, or whether it might be occaſioned 
by ſome Springineſs in the lce, or whether the 
Glaſs being before diſtended and now reduced 
to it's former Dimenſions occaſioned this Phz- 
nomenon, I will not undertake to determine 
without further Tryals. And, 

To what hath been obſerved in this Experi- 
ment, 1 ſhall add, That if the Apex were broke 
off before the Air was much compreſſed, it 
would cauſe no conſiderable Noiſe : And fur- 


ther, when the Experiment was a ſecond time 
repeated with one of the ſame Glaſſes, and 
- the ſame Liquor ; it would riſe z and 3 in the 
Stem, higher than before, upon breaking of the 


Apex. 
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An Examen of Antiperiſtalis, as it is uſually 


taught and proved, 


HO? 'the Doctrine of Antiperiſta/ſis be 
aſſerted by Ariſtotle ; and ſome of his fol- 


opens 
allraged in 
Favour 


lowers urge Reaſon and Experience in favour ,,antiper;- 
of it, yet from what follows it will appear, ftafu. 


That what is offered is not ſufficient to main- 
tain his DoQtrine, 

For firſt it is Reaſoried in favour of it, That 
nothing can be more requiſite for the Preſer- 
vation of things, and more agreeable to the 
wiſdom and goodneſs of Nature, than to fur- 
niſh Cold and Heat with a ſelf invigorating 
Power, which each of them may exert 
when encompalſs'd with the other ; and that 
nothing is more Natural, than for one Qua- 
lity, when ſurrounded with a Predominant 
one, to retire into the innermoſt receſſes of 
that Body ; where the force of it being increa- 


ſed, an occafional Exertion of that Power is . 


called 4ntiperi/taſ3s. 
But from Reaſon to proceed to Experience, 
. It is off#xed by the maintainers of an Antiperi- 
ſtahis, That in the Summer, when the loweſt 
and -uppermoſt Regions of the Air are _ 
portably Hot, the Cold flyes to the middle 
Region of it, and there defends it ſelf againſt 
the other two about it: And as the Cold re- 
mains in the middle Region, by virtue of an 
Antiperiſtaſ3s,* {o Lightning is but an Exploſion 
of Exhalations pinned vp in-the Cold. 
L * 


And 


ater meet ; * 
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gorifick Mixture, when the included Air ws 
compreſſed as much as we thought the Glaſs 
would bear, we nipt off the Apex ; and found, 
That thereupon the Air flew out and the Wa- 
ter roſe 4 of an Inch above it's former Surface: 
So that it ſeemed to be compreſſed } of the 
length of the Aqueous Cylinder ; but whether 
this Phzxnomenon might be occaſion'd, by the 
Spring of ſome latent Air in the Pores of 
the Water, or whether it might be occaſioned 
by ſome Springineſs in the lce, or whether the 
Glaſs being before diſtended and now reduced 
to it's former Dimenſions occaſioned this Phz- 
nomenon, I will not undertake to determine 
without further Tryals. And, 

To what hath been obſerved in this Exoeri- 
ment, I ſhall add, That if the Apex were broke 
off before the Air was much compreſſed, it 
would cauſe no conſiderable Noiſe : And fur- 


ther, when the Experiment was a ſecond time 
repeated with one of the ſame Glaſſes, and 
- the ſame Liquor ; it would riſe z and 3 in the 
Stem, higher than before, upon breaking of the 


Apex, 


: Chap: * VI. An Exames of Antiperiſtafis 


145 


CHAP; VI. 


An Examen of Antiperiſtalis, as it is uſually 


taxght and proved, 


HO? the Doctrine of Antiperiſta/is be 
aſſerted by Ariſtotle ; and ſome of his fol- 


opumants 
caged in 
Favour 


lowers urge Reaſon and Experience in favour” ,,aniper;- 
of it, yet from what follows it will appear, ftafs. 


That what is offered is not ſufficient to main- 
tain his DoQtrine. | 

For firſt it is Reaſoried in favour of it, That 
nothing can be more requiſite for the Preſer- 
vation of things, and more agreeable to the 
wiſdom: and goodneſs of Nature, than to fur- 
niſh Cold and Heat with a ſelf invigorating 
Power, which each of them may exert 
when encompaſs'd with the other z; and that 
nothing is more Natural, than for one Qua- 
lity, when ſurrounded with a Predominant 
one, to retire into the innermoſt receſſes of 
that Body ; where the force of it being increa- 
ſed, an occational Exertion of that Power Is 
called 4ntipersta/3s. 
| But from Reaſon to proceed to Experience, 
.. It is off#xed by the maintainers of an Antiperi- 
ſtaſis, That in the Summer, when the loweſt 
and -uppermoſt Regions of the Air are — 
portably Hor, the Cold flyes to the middle 
Region of it, and rhere defends it ſelf againſt 
the other two about it: And as the Cold re- 
mains in the middle Region, by virtue of an 
Antiperiſtaſi#,*ſo Lightning is but an Exploſion 
of Exhalations pinned vp in-the Cold. 

L * And 
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And to. this it is further offered, That the 
Effects of Antiperiſtaſit are not only evident in 
the Air, but the Earth it ſelf ; for in the Sum-- 
mer, when the Air above the Earth is 
that in Cellars to which the Cold retreats is 
of a contrary Quality ; and on the contrary in 
the Winter, when the Air without is exceſſive 
Cold, that in Vaules and Cellars is warm ; and 
even the Water drawn from Wells is warm, 
when at the ſame time: Rivers themſelves are 
covered over with Ice. And, 

To theſe things it 1$ further offered in Favonr 
of an Antiperiftaſts, That in deep Pits as well as 
Mines. it is obſerved, that the Air is troubleſome 
hot in theWinter:And that it is further obſerved, 
That the Water in Charlton-Ifland hath been 
obſerved to be much Colder in June when lce 
ſwam in it, than in December ; and that a Well 
which furniſhed them with Water in December, 
afforded none in July; and further, That in 
/Muſco the Cellars are able to defend them in 
Wiater from the Exceſſive Cold ; and that even 
in.-thoſe Gelid Climares, Water drawn out of 


Wells ufvally ſteams or ſmoaks if agitated 
when newly drawn. 


++, + Thus much being offered in favour of the 
_ - Dotrine of Antiperiſta/is, it is anſwered nn 


mined. 


the contrary ; firſt, as to the rational defences 
of it, That there j it no neceſlity that theſe two 
Qualities ſhould thus jnvigorate themſelves, 
there being no danger of them being loſt out 
of the World ; ſince without the help of an 
Antiperiſtaſis, there are ſeveral fubſtan- 
ces, which are plentifully ſtocked” with matter 
to ſupply each Quality : Beſides, according : 

the 
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the courſe of Nature, coritrary Qualities ra- 
ther deſtroy than preferve one another; and 
even the Peripateticks themſelves allow, That 
all Agents + as much as they can, And we 
have ſeveral Inſtances in the Northern Coun- 
tries, That the Natural Heat of Animals is de- 
ſtroyed and not increaſed by the help of Cold; 
and tho* it be commonly alledged, to ſhew 
that Contraries endeavour to ſhun each other, 
That a drop of Water falling upon a Table 
keeps in a Globular form; yet the Reaſon 
of that ſeems only to be this, viz. That the 
ſpecifick Gravity of the drop is not ſo far preva- 
lent above it's Tenacity, as to cauſe it to 
ſpread ; beſides, it is prevented partly by the 
Ambient Preſſure of the Atmoſphere : And 
that it's Globous Figure is not owing to its 
averſion to ſpread vpon a dry Body, and its 
diſpoſition to ſhun Contraries is evident, ſince 
it retains the like Figure when mixed with 
floid Oyl; and Mercury on the contrary, tho* 
it be apter to retain a Globular Figvre upon 
a Table, yet if put upon Gold it loſes that 
Figure, 


But to paſs by what Reaſons may be offered whether = 
3painſt the DoQrine of Antiperi/ta/zs : To pro- _ - hang- 
ceed to examine what Experiments and Obſer- gacked 


vations have. been alledged in favour of it; 1 


Quick-lime with Cold Water be generally 


ſhall firſt obſerve, That tho? the flacking of gement of 
ſais 


looked upon to be an Effet of Antiperiſtaſis ; 
yet it appears otherwiſ& ſince it will cavſe a 
mach more violent Ebullition, if boiling Wa- 
ter be made uſe of inſtead of Cold ; the Parts of 


the hot Liquor being much mote apt to pene- 
L 2 rate 
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trate and diſſolve .it, and to ſet the 1 
Parts at Liberty ; for which Reaſon, Spirit of 
Salt canſes ſtill a Franger ferment than hot 
Water. But to ſhew further, That Water 
ſlacks not Lime, becauſe its Coldneſs keeps 
in, and thereby invigorates the Power of the 
Izneous fiery Parts of the Lime, I put a piece 
into Oyl of Torpentine, which did not in the 
leaſt diſſolve ir, nor did Spirit of Wine, tho 
upon the removal of ic into Water, it ws 
preſently diſſolved. 
Another Another Argument a:jedged for an Antiperi- 
_—_—— ſtaſis, is the freezing of a Pot to the Top of a 
ſtool at the fire fide, by a mixture of Snow 
and Salt ; but this Experiment having likewiſe 
ſucceded, where there was no fire near, it could 
not” be ſaid that the Effet depended upon the 
force of the fire invigorating the Cold. 
Another Experiment employed by the Aſſer- 
ters of an Antiperiſtaſis is, That if .a Patol 
Snow be ſet over the fire,and a Vial full of We 
ter be placed in the middle of ir, it will up- 
on the melting of the Snow be turned into 
lce; but this Experiment having been often 
tryed, ſucceded not; yet tho? ic ſhould, any 
other Agent which would melt the Ice would 
as ſon produce the Effet. 
What the But as a farther Argument of an Antiper 
ſeverel Re- 4RS | 
gionr of the ſtaiis, IT 15 urged, that ia the Summer the low- 
Air offer mn. er and third Regions of the Air are Hot, and 
yy nr the middiemoſt Cold,wlich to me ſeems rather 
ſtakis, allzr1ed; than proved, tor not to inſilt on this 
viz, That accotzling to the Peripateticks, 
the Natural State of the Air being Hot, I fe 
not how it ſhould be Cold in Summer, nr 
cal 


TY Hb OY <<" AS 47. ww > ot» > o& a wy, oe 


—— 


—__— 5 R 3 


Wo WV ow www Ss yV9' 


=y 


1 


Chap. VI. An Examen of Antiperiſtaſss. 14 9 


ms 


can | ſee why the Third Region ſhould be fo 
Hot, fince it lyes ſo far from the Superficies of 
the Earth, that the reflected Rays of the Sun 
cannot reach it ; and thof it be urged that ir is 
Hot, becauſe Meteors have been kindled there; 
yet the ſame Argument would prove the mid- 
dle Region Hot, ſince Meteors and Light- 
ning have been obſerved there ; and even in 
the lower Region; it being common in Storms 
fort hoſe fires called /Zclena,or Caſtor and Pollux, 
to hover about the Maſts of Ships. 

It is an Aphoriſm of the Great Fypocrates, ho Are 


ventres byme eſſe Calidiores ; but this being pocrates 


grounded upon a Suppolition that Digeſtion «mmn'a. 
depends on Heat,and therefore it muſt bz greater 
in Winter, becauſe Men have ſhai per Appetites; 
All that I need to offer to repugn this, is, . 
that Digeſtion is not performed by Heat ; 
lince ſeveral voracious Fiſhes digeſt very 
ſtrongly, whoſe Stomachs and Blood is Cold. 
But tho* ConcoQtion depended chictizy upon 
Heat; yet the greater H-at of thu Stomach 
in Winter could not be «ttiibuted to Anti- 
periſta/us, but a Reienuon of Hot Humors 
peucrated in the Hearc, which gradually in- 
creaſing, produce in all Paits of the Body a 
more than ordinaty Heat, aid by thzt means 
prepare a greater Quaatity of the Stomachi- 
cal Menſtruum, Belides Contraries themſelves, 
in reſpect ot other Qualities, azice iv this, 
That they increaſe Appccite, as Spices, Wine, 
and Vinegar; and alſw Wormweed and Juice 
of Limons, And Frommwndus hath obſerved, 
That he himſelf hath been taken with 2 Braiuis 
upon walking vpou Sucw, which Luce they are 
Le. 1 not 
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The Arifto- 


not ſo frequent in the Northern and Colder 
Climates, 1 am apt tp believe proceed from 
ſome other Particles conveighed into the Blood 
along with thoſe frigorifick Atoms. 

Hall is thought by the Ariſtotelians to he 
generated in the lower Region of the Air, 


zelian Pro- the drops of Rain that fall our of the middle 


dufim of 


Hail ex4- 
mined. 


Region being there congealed, by an Antipe- 
riſta/zs, and that it is only generated in Sum- 
mer. But on the contrary, I have obſerved 
my ſelf the greateſt ſhower of Hail that ever 
I ſaw to fall in January, when the violence of 
the Froſt had rendred the lower Region of the 
Air Cold ; at which time a Servant to one of 
my Domeſticks told her Maſter, That ſhe was 
led out of her way by an Jgnis Fatuus, which, 
*till ſhe could follow it no further, ſhe took 
to be a Candle, carryed by another Perſon 
before her, where how the Nocturnal Air 
could kindle a fiery Meteor by it's Coldnefs, 
and congeal Snow by is Heat, I profeſs I can- 
not underſtand : Beſides were Ariſtotle's account 
true, I ſec not why they ſhould never ſee it 
Hail at Alexandria and Peluſjum, places in 
e/£eypt, where the lower Region of the Air Is 
hot er.ough, and where it rains frequently ; bv 
ſides we have feen Grains of Hail larger by 
much than drops of Rain, and at Lyons in 
France the YVirtun/t took Notice of a ſhower of 
Hail whoſe Grains were as large as a Tennis 
Ba!l ; and Bartholinus tells us, That he himſelf 
hath obſerved ſome ſo large, That they weighed 
a Pound ; and tro theſe 4 ſhail add, that tho 
AriPritle aflorts Rail to be penerated In the Jow- 
cr Region, 400 51237 in the upper, hare ob- 
ſerved 
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CO 
ſerved Grains of Ice, which contain'd Snow in 
the middle of them, 

The next Argument alledged in favour of 
Antiperiſtaſis, and to be examined, is the Cold- 
neſs of Cellars ia Summer, and their Heat 
in Winter. 

And firſt, I deny that the Air in Cellars is 
cooler in Summer than Winter ; ſince the rea- 
ſon why we feel it ſo, is only the Prediſpoſiti- 

on of our Senſories, which are comparatively 
warmer, by being encloſed in fo warm an Air 
as that they are encompaſicd with in the Sum- 
mer : But luppoling, that not only our ſenſes, 
but Weather-Glaſſes ſhonld inform us, That 
the Air in C:ilars were Colder in the Summer 
than Winter ; yet it might bs accounted for 
without an Antiperiſtaſis : for ſince there are ſe- 
reral hot Effluvia ſent np from ſubterraneal 
Parts, - theſe reſtrain'd and kept from flying 
away in the Winter, may alter the temper of 
the Soil, and Subterrancal Waters; but when 
by the Heat of Simmer the Pores of the Earth 
are opened, and way is mad? for the Avolition 
of them; up2n thit account the Superficial 
Partz of the Earth may be a little cocler. 

And for a like reaſon, we may think Cellars 
hotter in the Winter than the Summer, -if we 
jadge of them by the T:ti:n-ny of our Senſes ; 
lince we are not there affeted with thoſe Winds 
and External Agents of Cold; as in the open 
Air; and therefore to one that comes out of 
the open Air into them, they may ſeem Warm- 
er, 

Bat that Cellars are Coler in the Winter: 
tiaa the Summer, when we eltimate the degrees 
T4 of 
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of them byBodies that are not alike ſubjet toPre. 
diſpoſitions as our Bodies are; will appear from 
what follows. And firſt, two ſealed Weather-Glaſ- 
ſes being hong out in a froſty Evening, till they 
were both of an Equal temper ; the one of them 
remov'd into a Cellar, in two or three Hours 
aſcended five or fix Diviſions; whilſt that 
which remain'd in the Air rather deſcended 
than roſe; but in the Morning that ia the Cel- 
lar deſcended a little, ſo that the outward Air 
inſtead of Increaſing rather Diminiſhed the 
Heat of the Cellar: And Oyl which in thaw- 
mg Weather was uſually Liquid, being placed 
in a Cellar in a froſty Night, was congealed, 
ſo that it would ſubſide in other Oyl : AndI 
have further obſerv'd; That Oyl that was froze 
in the Cellar upon a thaw roſe inſtead of ſub- 


- ſiding according to. the Dofrine of Antipert- 


ſtafss. And in Poland it is obſerv'd, That in 
the Winter ſmall Beer freezes in the Cellars; 
and the like I have obſerv'd in England in a 
Cellar, which in the Summer kept Beer cool 
enough. And I am told, That in Ru/ja, the 
Cellars are ſo far trom bcing ſo Col in Sum- 
mer as in Wiater, that they arc forced 10 
keep their Beer in the Summer in W ater froze 
with Snow, and to dig their Barrels out 4s 
they have occaſion. 

But tho? we thould allow, T hat ſome Cel- 
lars and Vaults are warmer in winter than 
Summer, yer it does not therefore foilow, that 
it muſt be the Effedts of an Antiperi/ia/1s ; lince 
It may be done by the Iufinence of Subterra- 
neal fires; for which - Reaſon deep Cellais are 
generally wai melt ; Aud it hath beea _ 

| | t 
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That the deepeſt Mines in Hungary are always 
the botteſt ; and tho? the upper Region in ſome 
meaſure ſeems Cold, yet that may eaſily he 
cauſed by the Prediſpoſition of our Senſories, 
when out of the warm Air we find jt com- 
paratively Colder in the top,of the Groove, and 
in our aſcent Colder in reſpec of thoſe Regi- 
ons which are nearer the Influence of Subterra- 
neal fires. And that the lower Regions are 
hotcer than the uppermoſt, is not only evident 
from what hath been elſewhere delivered ; but 
from what Arch-Biſhop Upſal hath obſerv'd 
ia the deep Mountains in Poland, from whence 
they dig Rock-Salt. . 

And tho* the Heat of Springs in the Win- 
ter may be alledged by ſome as a cauſe of 4n- 
_ tiperiſtaſ3s;, yet it is eaſily otherwiſe explain'd, 

ſince the Subcerraneal Efluvia of the Earth, 'as 
well as the Comparative Coldaeſs of the Air 
is ſuſficient to ſolve that Phznomenon : And 
that the Antiperi/taſts is not ſo powerful in the 
Winter, as to have any efte& on the Suhter- 
raneal Parts is evident ; fince Capr. James tells 
us, That he had a Well which remain'd unfroze 
all Wiater ; ſo that by breaking tae Ice on the 
top they could get freſh Water: And it is at- 
teited by a Latin Author, That in or near the 
liland Hueena, wherein the tamous Tycbo bnilr 
his Vrani- Burgum, there is one Spring which 
is not froze in Winter, and Olaus M1gnus tells 
vs, That near Ndro/14,one of the chiet Cities of 
Norway, there is a Lake that in that Northern 
Region never freezes. And Joſepbus informs 
us of a hot Spring in Peru, from whence the 
Waters iſſue out boiling hot; yet a Spring 


vw hich 
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which is juſt by it is Cold as Ice ; ſo that the 
Nature of the Soil through which Bodies flog, 
may have a conſiderable ſtroak in altering the 
Temper of the Water. And to favour what 
I have ſaid of the Reaſon why Springs ſteam in 
the Summer, I ſhall add, That it is obſervd, 
that our Breath as well as the ſteams of Iſles 
are viſible in 'the Winter ; tho' not diſcerng- 
ble in the Summer ; and the. very ſteams of x 
Iabouring Man have been froze on the outlide 
of his waſtcoat whilſt he was working, And 
it's commonly obſerv*d, That the ſteams of x 

. River are very apparent in the Evenings, tho? 
nat diſcernable at Mid-day in Summer. 

And that the Earth is not only heated by 
thoſe Subterrancal ſteamsY but that thoſe Me- 
reors which we frequently ſee, proceed from 
Subterraneal Efluvia, will be rendred proba- 
ble, by obſerving, That, Miners- uſually foretel 
Storms and altxrations in the Air, by the 
damps which riſe in their Mines : And in Corn- 
wall it is obſerv'd by the Fiſher-men, that thoſe 
Sulphvureous Exhalations which appear like fire 
up and down, generally precede - conſiderable 
Storms. And the like hath been obſerv'd on 
the Coalt of Ireland, when a black Clond 
like a Barrel riſing out of the Water, a vio- 
lent Storm preſently ſucceeded. 

And an Anonymous W riter tells us, That in 
Comitatus Zotienſis in Hungary, a Clift of 
Ground emirs ſuch teams, that Birds and Cats 
or Dogs heing held over it are kilicd by the 
iteams of it: And the ſame Author teils vs, 
That ncar the City Buda, there are ſuch hot 


Sorings, that the River Danubius is. not able 
ro 
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to keep them cool ; and he tells us likewiſe, 
that in the River Ifroganum, they may diſcover 
hot Springs 3 by removing the ſand with their 
feet. And Iam inform'd by credible witneſſes, 
That in the North of England there is a ditch 
which emits ſteams, which are inflamable ; and 
probably there may be other places which e- 
mit ſuch kind of Efiluvia, and afford matter 
for fiery Meteors and Winds. 

And we are told, That not only in uſcovy, 
a Trat of Water a Mile long continued un- 
froze, when the reſt was, and emitted hot 
ſteams : But Olaus Magnus tells us of a Lake 
Veter, which thaws with a conſiderable noiſe, 
That as well as the River Peking near China, 
which thaws in one Day, beginning at the bot- 
tom and ſo thaws upwards ; and in theſe thaws 
It is obſerv'd, That they are foretold by a 
great boiling of the Water firſt- under the 
Ice. And that ſuch Effiuvia being detained 
from flying away, and kept up in the Earth 
may cofitribute to the Heating of Cellars ap- 
pears further ; ſince in Muſcow, when a Cellar 
hath been long kept ſhut ; when firſt the door 
Is opened, the ſteams will affet the Men fo 
Powerfully, as almoſt to ſuffocate them. 

So that from hence it appears, That the 
Rerention of hot Effuvia depend on a Conſtipa- 
tion of the Pores of the Earth 5 and not on the 
Diſpoſition of hot Vapors to fly away from their 
contrary ; fince we ſee that they have no ſuch 
Diſpoſition, the Vapors of a \Well rather di- 
ſperling themſclves in the Air than flying a- 
way from it. 


But 
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But to diſprove the DoCtrine of Antiperiſtaſiy, 
further, I ſhall add, That a rod of Iron, which 
had a piece of Iron fixed to one end of it, hay- 
ing that end made red hot, and quenched in 
Cold Water, the Heat did not recede into the 
other end, to avoid the Coldneſs of the Wx 
rer. 

But a more convincing Experiment is, That 
a Weather-Glaſs being ſuſpended in a wide- 
mouth'd Glaſs in Water, when that Glaſs was 
placed in hot Water, the Coldneſs of that in 
the wide-mouth'd Glaſs, was ſo far from being 
drove upon the Weather-Glaſs, that the Spirit of 
Wine did not in the leaſt ſubſide 3 but when 
the Heat of the External Water was diffuſed 
through the other, it manifeſtly roſe. And 
this Experiment bcing try'd with warm Wa- 
ter in the wide-moutÞ'd Glaſs, and Cold Wa- 
ter about that, the Heat was not more inten 
about the Weather-Glaſs ; but when the Cold 
had diffuſed it ſelf through the warm Water, 
the Spirit of Wine ſubſided. | 


Poſtſcript. 


Tho? from what hath heen ſaid, it appears, 
That the Doctrine of Antiperiſt aſrs is not with- 
out Reaſon exploded ; yet I ſhall ſuſpend 
my Judzment, whether Cellars are watmer' 
in the Winier than the Summer or not ; ſince 
the learned Jeſtite Zucchins rel!s ns, That have 
ing ſuſpended a Weather-Glafs, 3 years In a 
Cellar,the Water wonld-riſc in the Winter and 
deitend in the Srmmer. And znotker tells us, 
That he knew a Well Colder in Sur mer than # 

Winter, 
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Wiater, yet I am far from believing this Ob- 
ſervation uhiverſal ; ſince what hath been ſaid 
evinces the contrary; for, tho? the ſuperficial 

Parts of the Earth are ſubje& to vary in their 

Temperature, as the Weather influences them ; 
yet Subterraneal Cavities that are very deep 

are neither hotter or colder in the Winter or 

Summer; and tho* Zucchius hath undertaken 
to meaſure it by the aſſiſtance of Weather- 
Glaſſes; yet fince ordinary Weather-Glaſles 
are ſubje& to be influenced by the Gravity of 
the Air, as well as the Heat and Cold of it; 
and ſince ſome places are fuller of Subterrancal 
Vapors than others, and conlſe@@ently the ſud- 
- den aſcent of Exhalations may preſently increaſe 
the weight of it, | think the following Expe- 
riment made by the learned Maignan ſuffici- 
ent to ballance what Zucchius hath delivered,and 
therefore 1 ſhall deliver it in the Authors words, 
Expertus ego ſum (fays he) Thermometro fidels/- 
ſumo & a pracedente byeme in ſequentem eſtatem 
prorſus invariato, inſtruco etiam tali aqua, nem- 
pe in boc ipſum, ex preſcripto Trebellis ita com- 
parata ut non exbaletur, neq, minuatur, expertus 
mquam ſum, in ſupradicvs optimis cellis Vina- 
ris maximum, quad ardentiſſuma eſtate fuit, fri- 
gus non adzquaſſe illud f ge tbidem crat brumals 

pa 


tempore, ut dixi —— /z quidem in Tubo vitret 


Thermometri quatuor circiter palmos longos @ in 
oo gradus Graduumgq; minuta diviſs, aqua by: - 
me aſcendit ad Gradus 7 cum ſemiſſe, eſtate au- 
tem vix gradum ſextum ſuperavit, cum tamen 
ad ſenſum multo magis vigerat frigus iſtud 
etivum, 
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An Examination of Mr. Hobbes Doftrin 
« of Cold. 


ktr.Hobbes r. Hobkes in his Do@trine of Cold tells ws, 
DeSirie That the Air being = into an Expan- 
five motion by the Beams of the Sun, it is beat- 
en down upon the Surface of the Earth ; where 
ding a reſiftance below, it ſpreads it ſelf e- 
very way towards the Poles, and as the Paral- 
Jel Circles grgy cloſer towards the Poles, {6 
the Air bein? ſtraitned and more condenſed 
cauſes a greater degree of Cold. 

To which he adds, "That as the Air moves 
betwixt theſe Parallets, it rakes upon the Sur- 
face of Water, more or leſs as the Air is more 
or leſs ſtraitned ; by which means the Water 
not only tending towards its Centre by its 
own Gravity, but being alſo condenſed by the 
rakeing Preſſure of the Air, the Surface of it 
is firſt congealed, and then it gradvally de- 
ſcends ; and for alike Reaſon when Water is 
immetſed in Snow and Salt, the Mixture melt- 
ing thoſe very Parts which lodged in the Pores 
of ir, they rakeing againſt the kides of the Glaſs, 
give it ſuch a motion, - as when communicated 
to the Water contain'd in it cauſes it to con- 
geal, And for a Reaſon not unlike the for« 
mer, the Particles of Air contain'd in Clouds 
being in their deſcent ſqueezed out, rake the 
drops of Water in their paſſage, and ſo harden 


them, 
And 


” on 
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«and the Reaſon why ſerene weather is 
Colder than rainy weather, he ſays is; becauſe 
the force of the Wind is broken and diſſipa- 
ted by the falling drops; which Reaſon. he 
likewiſe alledges, why Water in Wells is not 
froze, the Wind not being able to beat 
ſtrongly enough upon the Surface of the Wa- 
ter, | 
And as for,the Reaſon why Ice is lighter than 
Water, he attributes it to Airy Particles,forced 
into it whilſt it is congealing. 

But it may eaſily be urged againſt this Do- 
arine, that all congealed * Liquors, inſtead of 
having their Parts preſſed inwards, and ſo con- 
denſed, manifeſtly expand upon Congelation. 
And as for Animal Bodies, ſach an inward in- 
deavour of the Humors, as his Docrine ſuppo- 
ſes, is not requiſite to produce a- ſenſation of 
Cold ; ſince a decreaſe of the motion of the 
fiuids about our Senſories, or an [mpalfe made 
upon the ſenſitive Parts, by ſome alteration 
in the motion of the Blood and Spirits, or a 
turbulent motion of ſome  excrementitious 
Particles hindred from flying away is ſuffict- 
ent; ſo ſome Hyſterick Women perceive a 
Coldneſs on the top of their Heads and the 
Vertebra, when they are otherwiſe hot; and 
Avicen tells us, That the biting of ſame Vipers 
in hot Countries canſes a ſenſation of Cold ; 
And I know a Noble' Man who feels an extraor- 
dinary Coldneſs vpn him, when he is ſeiz'd 
with a fit of the Stone. And an inward com- 
preſſion of the Parts of a Body is fo far from 
being ſufficient ro produce Cold, that com- 
preſſion in ſome Bodics produces Heat. 


But 
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Bur to examine what he alligns as the Grag 
Cauſe of Cold, wiz. Wind, which according 
to him is Air moved in a conſiderable quantity, 
and that either forwards only, or in an undulating 
motion, But againſt this DoQrine I have 
veral things to offer. And firſt, That ſeveral 
froſts are begun and continued when the Wind 
is ſerene and calm; and that a gentle North- 
eaſt-vind is much Colder than a boiſterous 
Southerly Wind. Secondly, That the Wind 
which'iſlves out of an e/£olopile is not Cold but 
, Hor, tho' it moves more violently than the 
Wind which is blown from the Mouth. Third- 
ly, We have made it appear, T hat Water mil 
freeze, tho? ſealed yp in a Glafs, and tho' that 
Glaſs be incloſed in another, fo that the 
Wind cannot beat upon it ; and even an Egg 
frozen will be crovſted over with Ice, when 
ſuſpended in Water, ſo that the Externa] Air 
cannot EffeCt ir. 


duce Cold: Proſper , Alpinus in his Medicms 
e£pyptiorum acquaints us,that he hath found the 
Winds in thoſe Torrid Regions inſufferably 
hot. And Marcus Paulus Venetus tells us, That 
the Winds near Ormus have been ſo hot as to 
deſtroy an Army of Men at once : And tho' 

ſome Winds put into motion feel Cold, yet 
that depends on the Prediſpolition of our 
Senſories, and the deeper penetration 'of that 
fluid into the Pores of the Body, in reſpect of 
which it hath a comparative Coldneſs ; and that 
It is but a comparative Coldneſs is evident, 
lince the ſame Wind blowing upon a Weather- 
Glaſs affects it not at all ; except ſometimes by 
accident, 


And tho” he tells us, That all Winds pro» ' 
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accident, when, by that means, ſome calor ifick 
Atoms ſwimming in the Air, are driven away 
by it, And tho? Mr. Hobbes tells us,that all Winds 
cool by diminiſhing former Heat,yer we ſce, that 
Water aQually Cold, becomes ſtill Calder by 
freezing, where the Heat cannot be ſaid to be 
diminiſhed in a Body actually Cold betore, 

But to proceed, tho' Mr. Hobbes ſays, that 
Wind is generated upon the Suitace of the 
Farth by the action of the Sya ; yet he tells us 
not how that Wind muſt produce Cold ; nor 
does the motion of it towards the Poles help 
the matter, ſince we have ſhewn, that motion 
in it ſelf is not ſufficient to produce Cold ; and 
ſhould he ſay, that the Coldneſs is derived 
from the Mixture of freezing Vapours in it's 
paſſage, then thoſe ſteams would rather be ta- 
ken for the cauſt of Cold, than the Wind ;; and 
then | ſhould ask him, Whence the Coldack of 
thoſe Cold Vapours proceeded? 

Belides, ſince in his account of the fre: zing 
of Water, he ſays the Parts of the freezing 
Water will be raiſed in Congelation, I ſee not 
how it will happen; ſince Oyl and ſeveral other 
Liquors are ccntrafted by it, and 1] have not 
yet ſeen any one Inſtance ina which Water was 
ever congeal'd by a Compreſſion : Since when 
we incloſed Water in a Pewter-;Rottle and beat 
the lides of it together, till the Water made 
ts way out 3 We perceiv ©, not, that that pow- 


erful compreſſi>7, had i; the leaſt inclined the 
Water tg Coagelati.on, Aad tho? we ſhould 
z.low, that the S aperficial Parts of the Water 
might be froze az Mr. Hb5:5 teils us, yet I 
ſee not how th: Air can beat upon Water, 
ſevered from it b Ice nine or tea Foot thick. 
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Belides, 1 think it altogether inconceivadle, 
how Wind by raking upon the outſide of x 
Glaſs, ſhould cauſe the Water within to freeze, 
fince the freezing of Water is an ation much 
different from the putting of the Glaſs into x 
trembling motion ; befides we ſee, that Water 
will not be froze by the blowing of a 
Wind againſt the outſide of a Glaſs, tho? it 
will-when encloſed in Liquors where no Wind 
can come at'it, and thoſe two which are not 
ſubje& to freeze themſelves, 

And whereas Mr. Hobbes gives it asa Reaſon 
why ſome Wells freeze not, becauſe the Wind 
hath not liberty to blow ſtrong enough upon the 
Water, | ſhall add, that thoſe Wells that are 
fubje& to be froze when Northerly or Eaſter- 
ly Winds blow, will freeze, tho? covered 6 

ver and ſufficiently guarded from the Winds; 
and in Cold Winters, whether the Wind blows 
or not. And, 
' Whereas Mr. Hobbes tells ns, that the light- 
neſs of Ice above Water, proceeds from the 
bubbles received into it,$vhilſt it is freezing; 
the Contrary is evident,fince Water froze ina 
ſeaPd Glaſs, will be plentifully ſtocked with 
_ as well as that which is frozen ia the 
ec Air, 


Poſtſcript, 


To conclude this Hiſtory of Cold, I ſhall in- 
ſtead of ſome other Experiments clignes for 
this Treat.ſe, ſubjoyn an Experiment elſewhere 
meation'd in the Hiſtory of whiteneſs and _ 
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neſs, viz, Take a piece of Cork and having 
burnt it, till ic be reduced to a black Coal, and 
then baving flacked it in fair Water, it will, 
by being mixed with Gum-water, form a black 
Iak,which you may write what you pleaſe with ; 
which writing if it be interlined with a co- 
lourleſs Solution of Minium in $1 irit of Vine- 
gar, upon wetting the Paper with a (pungedip- 
ped in a fluid Liquor, prepared by mixing chiee 
Parts of Quick-lime and one of yellow orpiment, 
and digeſting them two or three hours ia ſix- 
teen Parts of Water, the inviſible Solution of 
Minium will exhibit black Letters, and the 0- 
ther black ones will diſappear ; but whilſt this 
fetid Liquor .is preparing, it muſt be well 
ſhaken ſeveral times, that the Quick-lime 
and the powdered orpiment may the better 
impregnate it, and then the decanted and fil- 
tred Liquor mult be kept for uſe, 

But belides this, there are ſeveral other ways of 
making Ink, which I could be glad to learn : 
And | my ſelf have tryed that Words' might 
be writ with a Solution of Afinium, which I 
= render legible by the help of the 

re; 


_ 
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CHAP. VIIL 


An account of Freezins made in December 
«nd January, 1662. By Dy. Merret, 


H E following Experiments were made 

in Weather which was very froſty, con- 
tinuing ſix weeks, yet not withont ſome alter- 
nate Relaxations, In Stone- Windows expoſed 
to the North and North-Exſt-Winds. The 
Veſſels in which they were tryed were Glaf- 
Canes of ſeveral Bores, Eirthen and Pewter 
Veſſels &c. 

Cold Water expoſed to the Air in open 
Pans was froze in an hour, boiling Water in 
two ; boiling and Cold Water mix'd in j; the 
Cold Water beginning to freeze at the top and 
and ſides, but the other at' the bottom ; and 
when the Water was Culd at the top. The 
ſame ſucceeded, with Water thrown upon a 
Table, the Cold Water being firſt froze. 
A four ounce Vial with a Stem a Foot long 
and half filled, being exhauſted of Air in Yacw 
Boyliano, was almoſt froze as ſoon as Water 
expoſed in an openPan,and appear*d white ſeem- 
ing to conſiſt purely of bubbles. Water in which 
Arsnick was eightMonths infuſed,congealcd intoa 
white Ice ſooner than Water, and ſo did Se 
lutions of all ſorts of Vitriols ; and ſooner that 
Solutions of otheg;Salts ; except Allum, which 
froze into an [ce Whiter than Milk, and ſtuck fo 
faſt to the Pan that I could ſcarce ſeparate 


it, 


Sandevea 
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Sandever preſently freezeth, but Eris ſooner, 
and Xelp in leſs time than that ;all of them form- 
ing white Inmps of Ice.Sal- Armonrack frequently 
froze before the reſt of them, but once after them. 
Two drams of common Salt diſſolved in four 
ounces of Water was in hard froſt congealed into 
a white Ice in about thirty hours. Stinking Sea- 
Water full of Salt being expoſed in a Beer- 
Glaſs, was covered with a film of Ice as thick 
8s 3 1 Crown in twenty ſix hours; when froze 
it taſted Salt and ſmelled ſtinking ; but when 
thawed it had loſt the fetor : In four days more 
the whole was froze, but that in the bottom 
taſted ſharper than the reſt. The ſame Water 
in broad Pans was quite froze through in thir- 
ty fix hours, and ſooner in a Mixture of Snow 
and Salt; neither a ſtrong Solution of Salt- 
Petre,no. Buy-Salt,nor Sal- Armoniack were fre 
in ſix days, But a Solution of Sai: ui Lartar 
froze in a little more time thin Water ; and 
being expoſed in a Tube it began to freeze at 
the bottom, top and fides all once; whereas 
other Liquors freeze uniformiy either at the 
top or bottom firſt. 

Salr-Petre in a Cold ſeaſon was in twenty 
eight hours froze into a white Ice, which was 
miſtaken for Sal- Prunel, and ſparkled in the 
re as thatSalt uſudfly does. A !ixtvwm of it made 
with Copperas or Allum lingly or mixed, fer in 
Snow and Salt or Snow alone, was froze: in one 
Night. Sal-Gem,tho? Snow and Salt were mixed 
with it, and tho' it were ſet in Snow and 
Salr, would not be brought to free/*. But 
Phlegm of Vitriol froze ſooner than ihe S0+ 


lutions before mention'd 
M 3 Oyl 
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Oyl of Vitriol is coagulated ſooner than 4. 

ny of the afore mention*d Liquors, except Wz. 
ter ; a large Tube being filled 3 with it, and 
being froze, taſted of a ſtrong Vitriolate taſte; 
the coagulated Part, was of a paler colour 
than the other, and both being poured toge. 
ther in a Bottle, it became too hot to hold in 
one's hands, this coagulated Part remain'd uns 
thaw'd a week after the reſt of the Liquors ; 
and another Tube of the ſame Oyl being whol- 
ly froze, it ſubſided ; an Inch below its ſtation 
to which it roſe again vpon a-thaw, but the 
other Liquors roſe upon congelation. 
' A flask of ſmall Beer froze in thirty eight 
hours, but three Parts of Ale continued unfroze 
after ſix days hafd Froſt; but at four a Clock 
in the morning, the unfroze Liquor taſted 
much ſtronger and brisker than before it ws 
froze ; the Ice was leſs firm and fuller of bub- 
bles than common Ice, and being thawed ws 
very pale and of a quick Alciſh taſte, A Beer- 
Glaſs of Hull-Ale being expoſed to the Cold in 
a Glaſs, in twenty four hours was cruſted over 
with Ice, as thick as half a Crown, and that 
being taken off,it yielded another ; and ſo ſucce{- 
ſively, till the whole was froze; theſe Lame 
were all of the ſame colour and taſte, but the 
loweſt was the moſt tender : This Ale would 
rot freeze ſo ſoon as that which I expoſed be: 
fore. Hull-Ale hath a brackiſh taſte. 

Claret expoſed in a ſpoon, in thirty fire 
hours was turncd into a ſoft Ice, which had the 
Genuine colour and taſte of Wine,[n thirty eight 
hours Canary expoſed in a ſpoon was covered 
with a thin film, which grew no _ in 
our 
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four days. But neither Claret or Canary would 
freeze in Tubes or Bottles, 

Two ounces of Spirit of Wine expoſed in a 
ſpoon all evaporated in twelve hours; but 
the ſame quantity of Brandy left about a ſpoon- 
ful of Ice void both of taſte and it's Inflammable 
Quality 3 but- being held betwixt my Eye and 
a candle it diſcover'd ſeveral bubbles, 

An Ox and a Sheep's Eye were both frozen 
through in one Night, the three Humours be- 
ing Opacous, hard and inſeparable. . The 
Chryſtalline humour was white like Whitings 
boiPd, the wateriſh and glaſſy humour ſeemed 
to be niade of flakes of Ice. 

Sheeps Blood expoſed to freeze, the Serum 
was turned to lce, which, being ſeparated from 
the Blood and thawed at the congealed a 
ſecond time into a Membranous ſubltance 3 but 
the Blood was not in the leaſt froze, The 
Heart and Blood in the Yena Cava of a Dog and 
Cat expoſed dead to the Air were both froze : 
Milk froze into white flakes, being ſoft and 
with few bubbles in it, and retaining the pro- 
per taſte of Milk. The yolks and Whites of 
Eggs were froze in one Night, they thaw beſt 
by lying on New-Caſte Coals or in a deep Cel- 
lar: 1 am told that Eggs, tho' they have been 
froze, will produce. Chickens-Eggs. held near 
the Surface of the Water when froze will ac- 
quire a cruſt of Ice on the outſid e, the inward 
Parts of it ſtill remaining froze; and if thoſe 
Eggs whilſt froze, be poched, they will be ve- 
ry tough, An Egg and an Apple being fſuſ- 
pended two Foot deep in a Ciſtern and taken 


up after twenty four hours, tho? both of them 
M 4 were 
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were full of Ice within, yet neither of them had 
contracted Ice on the outſide, 

Horſe-Radiſhes and Onions froze, yet Beer 
in which. Horſe-Radiſh and Scurvey-Graſs are 
infuſed will not freeZe ſo ſoon as ſtrong Beer 
without thetn, Oranges and Limons froze, 
have a hard and tough rind, and loſe their ge- 
nuine taſte ; and when thawed they ſaon become 
rotten : Apples Cut in the middle, will have 
a- thin Ice on both plains, which may be dif- 
cerned by a knife or the touch, The 5$kins of 
theſe Apples ſoon turn brown, and they be- 
gin to corrupt there. Oyl expoſed look'd like 
Butter melted and coagulated again 3 but in 
Caves and Cellars, it would never appear 
more than Candied. White Wine-Vinepar froze 
in a Tube without apparent bubbles. What- 
ever hath a watry humour in it will coagn- 
late, But what will not, the next Paragraph 
contains. IS 

Spirit of Wine, Aq. Marie, Cwleſtis &c, and 
Canary -in large Veſſels, Soap-Boilers Lees, 
Spirit of Salt, Vitriol, Salt-Petre, Aqua fortisSpi- 
rit of Sulphur,and Spirit of Soot will not freeze, 
but the two laſt afford a Precipitate ; the firſt of 
the colour and taſte of Brimſtone, but not inflam- 
mable; the latter a'yelowiſh powder more bitter 
than the Spirit and inflammable. But tho? theſe 
Spirits would net freeze, yet being mixed with 
twelve Parts of Water, all of them froze ex- 
cept $piric of Salt, Nitre and Aqua fortis : | 
am told- that one having diſlolv*d Ice in the 
North Seas found it Salt. 

As tor the figures. of Liquors froze, Allum/ 
appear'd in lumps, Salt-Petre, Tartar, Milk, 
Ale, Wine and Sal-Armoniaek in plates. - 
ot her 
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ether Liquors which compoſed a ſoit Ice, ſecr - 
ed to be compoſed; of Globulr: adhering to each 
others. Water, Kelp and Frits reſembled the 
fibres of an Oaken leaf, the interſtices being 
filled = {moother Ice, and the middle 

Fibres, 8 in Plants, appeared larger than the 
others, and made icute Anglesat the leſſer end 
of the leaf. But as for the figuresof frozen Urine, 
thoſe having been accurately deſcrib®d by the 
curious Mr. Hook, I ſhall paſs that part of my 
task by. 

L took-the Salts of Roſemary, Rue, Scurvey- 
Graſs, Mint and Plantan, and putting 3 or 2 of 
an ounce of each into z of a piat of their di- 
ſtilled Waters; the ue and Plantan being ſeal- 
ed vp; none "of them froze reſembled the 
Plants they belong?d to; but the Aromatick 
Waters were much enriched in their ſcents, e- 
ſpecially the Roſemary 3; Kelp froze repreſents 
the leaves of Alga Marina, | . 

' A Recipient full of Water being froze and 
the top of the Ice broke, there appeared a Ca- 
vity within, which was thick ſet with Plates 
of Ice from which Stiri appeared on each ſide 
like the Teeth of Combs, ſome of which ſtood 
at ſuch a diſtance that I conld put my finger 
betwixt them, | v2” 7 

A flask full of Water being froze it appear'd 
full of bubbles like tailed hail-ſhot, the ſharp 
poinrs of all of them pointing upwards. They 
had Cavities which would admit a Pin into them 
and might be diſcerned in” the lce, appearing 
like black ſpots - And in the middle of the 
Ice was contained a Gavity filled with wan x 
Ks 4 whic 
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which were ſeveral of theſe bubbles imperted. 
ly formed. | 

All the Liquors I made Experiments with, 
did ſenſibly rife above the mark, before they 
froze, and more after congelation. Vinegar and 
Uriae roſe a an Inch, ro Lees made of Salty 
of cores 3, and Frits, about j of an Inch, 
Solutioas of Allum and Copperas lelis,and Saline 
Liquors in general leſs than Water,which roſe a 
full Iach;and ſmall Beer in a narrow Tube four 
Inches. Oyl of Vitriol alone ſubſides below 
the mark, hot Water ſubſides till it is cool and 
then riſes again, | 

Water being froze in Beer-Glaſſes, riſes up 
and forms ſolid Triangles,but the riſing of it is 
more viſthle in narrow Glaſles-Ice in a flask roſe 
four Inches above the Water-mark, and 
two Inches out of it, but in a Bolt-head it 
five Inches above thE Witer-mark. If Glaſſes 
be filled abour 4 full they ſeldonon break. Round 
Sphericil Glaſles uſually break uniformly. A 
Bolr-head being filled up to the neck with Wa- 
ter, the top which was twelve Inches above it, 
was ſealed up upon which the Water being 
froze, was raiſed three Inches into the neck; 
and the Glaſs breaking in the thinneſt Part, 

that point, ſeveral Lines ran as'fram a Poke 

to the Meridian, but noneof them went round 
the Glaſs,-nor were they all of the ſame length; 
In a flask cracked in many places the cracks 
were irregular : Glaſs: Bottles and ſtone-Jug3, 
kept little order in breaking, and Metals none 
at all, but Woods cleave with the Grain, 
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Two oval Boxes, one of Box and another of 
e,containing each twoounces, were filPd full, 
and by the Froſt in one Night were cracked 
from the bottom to the top. A Pepper-Box of 
Latin, had its neck broke off and the joints at 
the bottom looſned. Lead-Pipes above ground 
were broke in many places, and ſome that lay 
a foot under ground : Braſs-Locks and Barrels 
of Pamps vſvally break wich the. Froſt, A 
Copper-Box of the ſhape of a Pear was cracked 
the fourth time it was froze. The Cylinder 
of a filver Ipk-horn bore theFroſt, but a ſilver« 
ball was conſiderably extended by the Froſt. 
Tobacco-Pipes* and Earthen Ware were burſt 
with the Froſt, and Tiles of Houſes and ſtone- 
Buildings ſteale,opon a thaw ; for which Reaſon 
the North ſide of Buildings firſt decay. Ala- 
baſter and Marble that have chinks in them v- 
ſually break with the Froſt, but ſolid Marble 
does not, nor does Froſt affet thoſe ſtones or 
Bitumens which will bear a Poliſh. 

Ice laid on a Table, and having Salt ſtrow- 
ed upon it, it ſtuck fo faſt that it conld not be 
ſeparated withont being: broke in pieces; and 
the Salt made its way through the Ice down 
to the board; but'if Salt be ſtrowed betwixt the 
Ice and the board, it will not be froze to it but 
thawed. The following Salts canſe not ſo firm 
an adheſion as common Salt, viz. Kelp, Sande- 
ver, Sal Indus, Gem, Prunel, Armon, and Pot- 
aſhes, A nail held betwixt my lips could not 
be remov*d without difficulty and Pain. 

A Tinqvre of Cochineet with Spirit of Wine, 
and another with a little Sea-Salt Water, bein 
froze throughout, retained ag equal calour — 
; arts 
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Parts, and fo did a Tincture of Mades-weed, 
and Indico, A DecoQtion of Soot was froze 
without any Concentration'; yet Mr, Hook, ; 
worthy Fellow of the Royal Society, hath ob- 
ſerved the contrary effeq, 

Eggsand Applesfroze differed not in weight] 
nor do Bodies weighed in ſealed Glaſſes. Froſt 
renders Wood, Iron, Stecl and the Bones of 
Animals, more friable in froſty Weather; eſpe- 
cially in thoſe that are tainted with the Les 
Venerea, Froſt preſerves Bodies from Putrefa- 
Qtion, and confirrys the Tone of Animals, and. 
fattens ſome ; it clears the Air, ſo that muſty 
Stone- Bottles being flPd with Water and froze, 
after a Thaw were very ſweet ; it likewiſe de- 
ſtroys Animals and Vegetables, ſo that in Green- 
land nothing but Giaſs grows, 'as alſo in Ns 
£embla. 

As for the qualities of Ice, it is ſlippery, 
ſmooth, hard, firm and ſtrong, diaphanous, in- 
terpoſed betwixt the Eye and *a Candle, ap- 
pears in many round Circles, from whence 
proceed Rays, in the form of a Star, a quarter 
of an Inch in diameter, I have ſeen the lce in 
the Thames eight Inches thick, and in Garden» 
walks the Earth froze near two Foot thick, but 
In rich Soils it did not penetrate above a Foot 
and a quarter Ice generally Fwims, but | 
have ſeen Snow-balls, compreſſed and moiltned 
with Water, ſink Congealed Oyl of Vitrial 
links. Ice is colder than Water, and that qua- 
lity is increaſed by adding Salt or Snow. It 
hath no ſmell, but checks that quality in other 
Bodies. . It yields both RefleQion and Reira; 
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North and North-eaſt Winds, the abſence 
of the Sun, the higheſt Parts of Mguntains, a 
mixture of Snow and Salt, promo freezing. 
Water falling upon Ice or Snow freezes, and 
'a mixture of beaten Ice with Sea-Salt, Xelp, Al- 
lum, Vitriol, -or Nitre, and Oyl of Vitriol, 
will promote freezing ; and it Water be ſet up- 
on ſuch Mixtures, it begins to freeze at the 
Bottom 3; Salt Petre diſſolv'd in Water, and a» 
gitated in a cold Seaſon, turned not the Water 
into Ice. A Bolt-head being placed in Snow in 
a Pan, tho? the Pan was fet on the Fire, and 
thawed gradually, yet the Water in the Bolt- 
head froze not. 

Water frozen in Pans, being ſet on New-caſile 
Coals in a Cellar, and likewiſe on Sand, and on 
the Earthen Floor, they thawed in the ſame or- 
der; and fo did Eggs and Apples, A Syphon 
may be made of Ice, through which Water 
will run very faſt. Another uſe which may be 
made of Ice is for RefraQtion, of which Mr. 
Hook hath given a learned Demonſtration, + 

Having formed Ice into various Figures, the 
$a/1:44\a were the ſame as thoſe mentioned by 
Diwpiiick Writers., We may likewiſe make a 
77g of it, by holding a piece of Paper be- 

ind it ; 

The Learned Bartholinus delivers the follows 
ing Propoſitions of it. 

1. That the more ſubtil diſtilled Spirits gain 
a clear ſplendour and elegancy from Snow placed 
ahout them. . 

2. The Rayes of Snow newly fallen, glitter 
and dazzle the Eyes: by reaſon of the multitude 
of Globuli, by which they are refletted, 
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3- A Cabbage putrified in that part which 
was above. the Sngw. 11d I bave obſerved greg 
Houſleck; ihr American 4oes deſtroyd by Cal 
in an upper Room; and Sea-Onions as well @ 
common-Onions will be putrified by: the Cold, 
Snow yields Vapours plentifully, when 
melted by the Syn-beams. 
5. It melcs and falls off from Ivy. 
6. It contains a little Earth in it ; which 1 
bave found true by Evaporation. 
7. Viſcolity with Sofcneſs is greater in new 
than old Snow, 
$8. Water-Creſles and Scurvy-graſs will grow 
under Snow in Gardens ; but / am apt to believe 


they are at a ; eps ſtand, the nutritious Fuice 
ng congeale 


9. Air is included in Snow. Whites of Eggs 


being beaten into a frothy Conſiſtence, and this & 


on 4 Trencber, ſoon appeared to be Snow, 4 
Pail being filled with warm Water, and Hor, 
Moſs and a piece of Roſemary bung over it, tix 
ri/ige Vapors ſticking to them formed a Hoar-froſt, 

the lke 1s obſerved on the: Beards of Men, and 
the Hairs of other Animals. 

10. Snow abounds with Fat. 

11, Snow with Ice ſwims on Water. 

12. Snow-water boils Meat ſooner, and 
makes Fleſh whiter. 7 could not find that this 
bolds in Fiſh or Fleſh. 

x3. Snow newly fallen hath no taſte but 
whea it hath lain on the Ground, it. bites the 
Tongue. This I could not diſcern. 

14. Worms are ſometimes found in Snow. 
T could never obſerve this, W 

15. 
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15. A ſtrong Salt may be drawn from Snow 
by a peculiar Art.. 

16. After much Snow. plenty of Nuts, 7t 
ſometimes fails. | 

The Duke of Tuſcany diſtilPd a Spirit from 
Wine, only by putting Snow upon the Alem- 
bick; and the Duke of Mantua had a Powder 
which would freeze Water in the middle of 
Summer. l 

Weather-Glaſſes being framed after thel[talian 
mode, and in part filled with tinged Spirit of 
Wine; I placed one of them in a North-weſt 
Window, and the other in Mr. Pulyy's Ware* 
houſe under St. Paul's Church, in the warmeſt 
lace; the Spirit of both, when they were 
ettled on the fifreenth of O&ob. 62. having the 
Altitude of three Inches; and when that in my 
Study-Window was depreſſed an Inch, that 
in the Cellar receiv*d no manifeſt alteration : 
But when the other was depreſſed two Inc 
it ſubſided 5 of an Inch, which was the low 
Station it ſubſided to all Winter ; and in' April 
following it roſe not above the three Inches it 
firſt ſtood at, above z of an Inch, tho' that in 
my Study was railcd four Inches yg. In this 
Cellar, Liquors that were froze above Ground, 
would be thawed in the Morning, The Spirit 
in the Glaſs above ground fubſided into the 
Ball after two days bard Froſt, Whence it 
appears, that Cellars are not hotter in Winter 
than Summer. One thing obſervable was, 
- any tinged Spirit had loſt its Colour in the 
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In January, a Pint-Baggle of Claret, a Glag. 
Cane filled with Canary, a Solution of Sal Gem 
Train-Oyl, and the Ol of fruFus Muſe, in 
Night's time were all froze, except the 
Sal Gem, in the bottom of which chryſtallized 
Salts appeared. . The Oy1 of the Fruit became 
very friable, and of a milky-white Colour, but 
the Train Oyl only loſt its fluidity, and became 
of the conſiſtence of ſoft Greaſe. And the' ſame 
Night, a Bottle of Rheni/h Wine, and another 
of ſtrong White-wine, were for the moſt part 
froze, the Ice taſting weaker than the Wane; 
but the Wine being ſeveral times froze and 
thawed again, neither loſt any thing of its Co- 
lour, Tafte, or Strength. 

Mr. Hook ſhewed me an oval Glaſs, which 
had at, one end a narrow Cane an Inch long, 
in which Water tinged with Cochineel being 
froze, the Ice on the out-lide was colourleſs, 
but in the middle of a deep TinQture ; and 
have obſerved the like in Flasks containing the 
ſame TinQuure froze, 

Fleſh, Fiſh, Eggs, and Apples, being held 
near the ſurtace of Water, and immerſed in it, 
are cruſted over with lce z and 1 have obſerv'd 
that Mortar and Plaiſter of Paris will freeze. 

| have ſeen Ice three Yards thick on the 
Banks of Thames, the Water which flowed fuc- 
ceſhively over the Ice being froze, and gradus 
ally thickening itz and I have froze a whole flak 
fall of Water, by gradually pouring it into a 
Panz which confirms what Olearius ſays of 
making huge heaps of Ice to preſerve Bodies, 

Tho? my Lord Yerulam teils us, that E885 
and Apples cover'd with a wet Cloth will not 

free7t, 
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freeze ; yet I have not obſerv'd any difference 
hetwitt them and others, | 
Oyls of Animals, and vegetable Oyls by Ex- 


preſſion, ſubſide. Syrups freeze” ior, Cold” 


affe&ts not Loadſtones ſenſtbly In tRejr Opera- 
tions. Having expoſed di{tilPq Waters of 
Plantan, Poppies, black Cherries, Night-ſhade, 
Scurvy-graſs, and Horſe-radiſh to the Cold, in 
order to make a Standard for Weather-Glaſles, 
| obſerv'd that the Black-cherry-water was 
froze firſt, and the Horſe-radiſh and Scurvy- 
graſs Waters laſt. The beſt way to diſcover 
when Liquors begin to freeze firſt is; by draw- 
ing a Pin through the ſurface of thoſe Liquors. 


— th 
Q-K 4A F;@% 

A new Frigorifick Experiment, ſhewing how 
4 conſiderable degree of Cold may be ſud- 
denly produced without” the help of Snow, 
Ice, Hail; Wind, or Nitre, any time 
of the year ; comunicated in the 1ranſ- 


ations of July 18; 1666. 


þ a pound of powdered Sal Armoniack be mix- 
ed gradually with three pints of Water, and 
the Liquor be ſtirred with a ſtick or a Whale-bone : 
whilſt the Salt is diſſolving, it will produce a 
conſiderable'degree of Coldnefs; which will not 
only be ſenſible-to the touch ; but if it be con- 
tained in a Silver Tankard, the outſide of it will 
be covered over with a multitade of little drops 
of Condenſed Vapours, as high as the Mixture 

N * reaches, 


Coli produs 
ced ih 2» 
mixture 

Sal-Armon, 
and Wat. 


478 


o A new Experiment of Book Iv 0 


; and if ſome of it be quite wiped of 
before the Mixrture bath loſt Ard 4p. 
gain be covered over with dew. And if the Ball 
of aſealed Weather-Glaſs be immerſed in it,the 
tinged Liquor will preſently deſcend, lower than 
it did in common Water,and vpon aRemovalofit 
into the Air again or common Water, the ſpicit 
will manifeſtly aſcend. 

And this Coldneſs is more or leſs laſting, s 
the ſeaſons of the Air contribute to its Coldneſs, 
and as the Quantity of the Salt in proportion 
to the Water 1s greater or leſs; or as it varies 
in Goodneſs; or as the Salt is put in in 
groſſer Powder, and more leiſurely. And the 
degrees of Cold may eaſily be diſcovered, by 
frequently immerging, ail removing a Wer 
ther-Glafs out of it into Water, and from the 
latter into it again. ' Whether Sal Armoniact 
mixed with Sand or Earth will cool Drink bet 
ter than without, when the Mixture is ſprinkled 
with Water, I have not yet tryed. But I hare 
found the aforemention'd Mixture cool Ls 
quors conveniently enough after Midſummer, 

March 27, A ſealed Weather-Glaſs being 
immerſed in Water, the Spirit that reſted x 
8 2 Inches, deſcended to 7 4, and then the 
Sal- Armon. being put in, within aquarter of a 


* hour, it deſcended to 2 5+ Inches, and before 


that time, it began to condenſe the Vapours at 
the ontlide of the Glaſs, And when the frigo 
rifick Mixture was coldeſt, Water placed this 
onthe outſide would be froze in a quarter of 4 
Minute. _ z -, an hour um the - 
was put in, the tinged Liquor being remo! 

out of Water igto it, ſublet an Inch _ 
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the freezing Mark. At 2 3 hours after the 
firſt Solution it was at F ; Inches, or 4 2, 
which Mark the Liquor ſtood at, in hard and 
laſting Froſts in the Winter. Three hours 
after the firſt Diſſolution, the Liquor ſtood at 
the uppermoſt freezing Mark. In trying of 
which Experiment it was obſervable, that ſome 
Water being ſhed, it froze the Cucurbite to 
the Table it ſtood on. 

; In another Experiment, before the Weather- 
Glaſs was put in, it ſtood at 8 3, but. when 
immerſed in Water it ſunk to7zor4$; in 
half a quarter of an hour in the frigorifick 
Mixture it ſubſided to 7 3, and in an hour be- 
low 5, and conſequently within a quarter of 
the loweſt freezing Mark. 

Salt which once hath been difſolv*d, may, by 
being cryſtallized in an IrongVelſlel, be fir for 
uſe again, So March 29. the Thermoſcope, 
which in the Air ſtood at 8 7, in Water ſubſi- 
ded to 8, and in the frigorifick Mixture made 
of Salt, twice uſed befof®, it ſubſided to 4 In- 
ches; but upon an addition of freſh Water, it 
roſe gradually. | 
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CHAP. X. 


Of the pofitive and privative Nature 
of Cold, 


Arguments Efore I proceed to enumerate what Arpy- 
_ of ments may be alledged either for the poſi- 
FE poſitive Live or privative Nature of Cold, 1 ſhall briefly 
—_ intimate, that the word Cold may he either 
_ conſidered in reference to the effe& ſuch Bodies 
have upon the'Senſory, or upon other Bodies: 
If in the latter, then in froſty Weather the Sun 
may be ſaid to warm the Air, becauſe it enables 
it to melt the Snow, and thaw Ice, as on the 
contrary, warm Water 1s faid to be cold in 
recon of a Hand that is much hotter. 

t to paſs on to Arguments in favour of the 
politive nature of Cold : The firſt Argument 
alledged is,. The conſiderable Effedts it hath 
both upon the Senſory and other Bodies ; 6 
that we may ſumm our Argument up in the 
words of Gaſſendus. Is ſunt frigorss effe&u, 
quales babere Privatio, que ationss eſt incapax, 
non poteſt, To which it is anſwer'd, That Heat 
and Cold depending only on a greater or leb 
degree of motion of the parts of Matter, than 
thoſe abour our Senſory; and all Perceptions 
being carried to, and diſtinguiſh'd in the Brain, 
and being various, as that Motion is different, 
and it being likewiſe cogfidered, that when one 
Body communicates Motion to another, it loſes 
of its own; it will follow, that when I take 1 
piece of Ice into my Hand, and it is difſolved 
by the motion communicated to its Parts, the 
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motion which the Humors in my hand loſt, by 


duces a ſenſation of Cold ; and conſequently 
there ſeems to be a privation of that motio: 
which before cauſed Heart. 


putting thoſe of the Water into motion; in- 


Another Argument alledged for the poſitive 76, ſecond 
Nature of Cold, is this from Gaſſendus. Cum Argument. 


per byemem immittimus manum in labentts flums- 
nis Aquam, quod frigus in ea ſentitur, non poteſt 
dici mera privatio, aludque prorſus eſſe apparet, 
ſentiri aquam frigidam & ſentirs non calidam. Et 
fac eandem aquam pelari, ſentietur baud dubie fri- 
gidior, an dices boc eſſe nibil aliud' quam minus 
calidam ſentiri ? Atqui calida jam antea non erat, 
quomodo ergo potuit minus calida effici 2 To which 
It is anſwer'd, That our Senſories may miſ-in- 
form us; as when a Stick is partly immerſed in 
Water, ſhould we judge of ir by what appears 
to our Senſes, we ſhould conclude it broke; 
but our Reaſon rectifying the Error of our Sen+ 
ſes, we are ſatisfied it is not : Beſides Senſati- 
ons may depend on alterations in the internal 
Parts, as well as on the impreſſions of outward 
Objes, as in Hunger, Thirſt, Coldneſs in A- 
gues, and Tirtilation upon venereal Thoughts ; 
belides which Argument, that arged againlt the 
former Obje&ion, may be offer*d againſt this. 
And ſince Water is not ſo cold as Ice, it may 
In a Philoſophical Senſe be ſaid tro be compari- 
tively warmer, and tho* in reſpe& of the Hu- 
mours of our Body it be cold, yet by the ſame 
reaſon we might conclude warm Water cold, 
when the Hand.is removed out of hot Water 


into it, 
N 3 But 
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But in favour of the poſitive nature of Cold, 
it is further offer'd, that Cold is ſometimes in- 
troduced into Bodies not hot before. 

To which it is anſwer'd, That ſince Fluidity 
conſiſts in an agitation of the inſenſible Parts of 
a Body, and Heat in a tumultuary one; thoſe 
Bodies into which Cold is introduced by Con- 
gelation, differ whilſt they are fluid, only in 
degrees of motion from Heat ; and even when 

Water is froze it is not abſolutely and perfe&ly 
cold ; ſince the Ball of a Weather-Glaſs being 
immerſed in a Glaſs of Water, and taken out 
when the Water was froze about it (the Glaſs 
having been before tallow'd over, to make it 
part with the Ice) the Ice being broken off the 
Ball of the Weather-Glaſs, the Air which was 
colder cauſed the Liquor to ſubſide, And that 
there may be ſenſible Perceptions of ſeveral de- 
grees of Privation of the impreſſions of outward 
Objes appears, ſince we perceive a ſenſible 
privation of Light when the Moon is eclipſed 
nine Digits, and a more ſenſible one when it 1s 
totally darkned, | 

But tho? I argue for the privative nature of 
Cold, yet I would not be thought to mean, 
that an abſolute Privation of Motion is the cauſe 
of it, and by which it is affeced ; for I rather 
think them the occaſion,than the efficient cauſe ; 
the motion of the. Blood and Humours being 
differently modifyed, upon a privation of their 
motion, and conſequently a different Senſarion 
impreſſed upon the Senſory ; and that a Priva- 
tion of the motion of ſome Parts of matter 2- 
bout our Senſory may occaſion a new Determl- 
nation of the Motion of thoſe Fluids, = -r 
inferr 
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inferr'd from eaſy Obſervations ; for 2 Teauis- 
Ball.is variouſly determined in its motion ac- 
cording to the Angleof Incidence upon another 
Body; and tho” the Arches of a Bridge be qui- 
eſcent Bodies, yet by throwing the Water to- 
gether, they render its Stream violent enough 
- toturn Mills; and even the rapid motion of a 
Bullet may receive a new determination of its 
motion, by ſtriking upon the ſurface of the 
Water, if, when it was firſt diſcharg'd, it made 
a ſharp Angle with the Water, fo that its An- 
gle of Incidence might not be too blunt; and 
that various effects may enſue a Privation of 
ſome principal cauſe of former Events, appears 
further from obſerving, that by Ropping the 
motion of Water, a Mill preſently ceaſes to 
move, tho? no poſitive violence be offer'd to it ; 
And upon a relaxation of the violence of Wind, 
all that was perform'd by the Mill preſently 
ceaſes for want of Wind : And in Paralytick ca- 
ſes, a viſcous or narcotic Humour obſtructing 
or diſaffeQing one part of a Nerve, ſo that Spi- 
rits cannot freely circulate through it, occa- 
lions ſeveral odd and terrible Symptoms : And 
Animals included in an Air-Pump dye barely 
by a privation of Air, tho? nothing elſe is pre- 
ſent to diſaffeft them. And even inſets, tho' 
void of motion upon a privation of Air,yet when 
t 1s again let into them, they move about as 
the advantages of their Species enables them ; 
ſo that from what hath been ſaid it appears, 
that a privation of the Agitation of the Hu- 
mours may occaſion a contrary, and probably 
the effeRts aſcribed to Cold. 

N 4 The 
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A fourth. The next Argument alledged by Gaſſendu 


and to be conſidered is this, Fac manuum im- 
mitts 1m aquam nunc calidam, nunc frigidam, 
quamobrem manus intra iſtam, non intra illam 
refrigeratur ! An quia Calor manus intra fri. 
gidam retrabitur, manuſq, proinde relinquitur 
calida manus? At quidnam calor refugit, quod 
intra frigidam reperiatur nonne frigas? At i 
frigus eſt Tantum Privatio, quidnam calor ab 
la metuit ? Privatio ſane nibil eſt, atq, adeo 
nibil agere, unde ejus motus incutiatur, poteſt, 
But without ſuppoſing inſenſible matter ro be in 
the leaſt capable of proſcecuting or avoiding 
what is hurtful to it ; this ObjeQion is eaſily ar- 
{wered; for the Reaſon why warm Water feels 
hot ; and cold affe&ts us upon immerging, our 
hand in it, is, becauſe the Parts of the one 1s 
more, and the Parts of the other leſs agitated 
than thoſe about the Senſory, and the motion 
of Humovrs about our Senſory ; being increaſed 
we feel a hot ſenſation; and a cold one upon 
a Privation of that motion, 

And tho? it be urged by ſome in favour of the 
poſitive Nature of Cold, that Water is froze 
by externally applying to the outſide of a Glaſs 
a Mixture of Snow and Salt; yet to ſhew that 
Argument proves not that Cold acts poſitively, 
I ſhall add the following explication of des Car- 
tes, Quia materia ſubtilis, partibus bujus aque 
circumfuſa crafſior aut minus ſubtilis, & conſe- 
quenter plus virium babens, quam illa que circa 
nww1s partes berebat, locum iliius occupat, dum pare 
tes ni1s liqueſcendo partibus ſalis circumvolyun- 
tur. Facilius enim per ſalſe aque quam per dulcis 
roros movetur, & perpetuo ex corpore uno, 1m aliud 
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tranſire nititur, ut ad ea loca perveniat in quibus 
mortui ſuo minus reſiſtitur, quo ipſo materia ſub- 
tilior ex nive 11 aquam penetrat, ut egredients 
fuccedat, & ' quum non ſatis valida fit,” ad con- 
tinuandam agitationem bujus aque illam concreſ- 
cere ſoit, And ina ſimilar manner Calces or 
Precipitates, or other Powders, are dryed by 
being placed on a piece of Paper, not that 
that a&ts poſitively upon them, but imbibes the 
moiſture, And I have ſeen a Cold Liquor 
acquire a hardneſs, its moiſture being imbibed 
by a piece of Bread immerſed in it; as alſo 
Spirit of Wine dephlegmed by a Mixture of 
Salt of Tartar, without ſo much as Heat, the 
_ Parts finding a more ready and eahe 
paſſage into the Pores of the Alkaly, than 
through the Spiritous Liquor, And I know a 
ſaline Body,” which when incorporated with 
Water, the Warer will leave this a conſiſtent 
maſs, and be imbibed by the Spirit of Wine. 
And for a further illuſtration of the Carteſian 
Explication, I ſhall add, that Camphire by float- 
ing upon Aqua fortis will become a fluid Oyl, 
and continue in that form till the ſubtle Spirit, 
which, by pervading it, kept it fluid, flyes 
away and evaporates ; for being put into Wa- 
ter, the Spirit leaving the Camphire, and being 
imbibed into the Pores of the Water, it be- 
comes a conſiſtent maſs again, which, that it 
depende.: not on the Coldneſs of the Water 
was evident, ſince the ſame would happen on 
warm Water. But tho*Cold ſtould depend prima- 
rily on the influence of frigorifick Atoms, yet ſince 
thoſe by ating on the Body cooled, may produc® 
khcir effeXt by expelling calorifick Atoms, the 
privation 
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privation of thoſe calorifick Atoms, is the 
cauſe of freezing ; ſo tho' a Bullet kills a 

yet the iſſue is a privation of life ; and when 
a Room is by extinguiſhing the ligh 
the darkneſs depends on the privation 


tf. 

__l laſt Argument of Gaſſendus is this, Ta 
met/; multa wideantur ex ſola caloris abſentia 
frigeſcere, nibil ominus niſt frigus extrin/icus in- 
ducatur, non _— — frigeſcere quam deca- 
leſcere ſunt Cenſenda, Eſto enim Lapis, Lignum, 
aut aliquid aliud, quod nec calidnm nec jrigidum 
fit, id ubi fuerit ad motum Igns calefict ſane, at 
cum deinceps calor excedet, neq; frigidum ullum 
circumſtabit, non erit cur dicas ipſum frigefieri, 
potius quam minus calidum fieri rediere in ſuum 
fatum. 

But to this it may be anſwered, that if we 
ſpeak of Coldneſs with reſpe& to ſenſe, I ſee 
not why any Body that =_ hot by the aQtion 
of the fire may not be ſaid, to grow Cold ra- 
ther than Decaleſcere, ſince Heat being only too 
brisk an ”m— for our Senſory, when upon a 
removal of that Cauſe, and a declining of that 
motion, it became leſs agitated than the Hu- 
mours about our Senſory, we may not then 
ſay it grows Colder and Colder ti}l it become 
ce 


But to conclude this Chapter, I ſhall add, 
that tho* I have offered theſe Arguments a- 
gainſt Gaſſendus, yet I ſhall wave determining 
the Controverſie till further ſatisfied in ſome 
Speculations, and in the Phznomena of ſome 
Particular Experiments ; beſides I would firſt 


know, from thoſe that would have Cold to be 
"* 
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a politivg Quality, whether and on what account 
thoſe little fragments of matter are Cold, 7he- 
ther their frigorifick Atoms have weight? As 
alſo wbat is their Texture,  'and whether that 
Quality may be deſtroy'd ; and whether they be 
primitive Bodies or not ? And why Coldneſs 
enſues the Mixture of two warm Bodies. And in 
order to the ſolving of ſome of which it would 
be requiſite to enquire, how Water comes by 
its expanſive force upon congelation ? And 
ſince Cold is a Privation of motion, why upon 
the Mixture of certain Bodies Cold enſues, tho? 
their Parts be thereby put into motion. 


KL — 


CHAP. XL 


Two Problems about Cold. An attempt to 

* meaſure the great expanſive force of freez- 
ing Water : Of the Produttion Hits by 
the conflict of Bodies appearing to make an 
Eballition. 


T HE firſt Problem I ſhall propoſe is 3 bow 7h, 


upon the Mixture 'of two or three Bodies, 
there ſhould enſue a great and tumuituary agitati- 
on of ſmall Parts, and yet even during this con- 
fi, not any ſenſibleHeat ; but a conſiderable 
degree of Cold be produced. Concerning which 
| ſhall only propole the,queſtion, whether local 
motion be not Generical ; and whether the 
figure and ſize of Parts variouſly moved may not 
be able to cauſe a ſenſationof Heat, and when va- 
riouſly modify?d,a ſenſe of Cold z or whether the 
ſenſe of Cold depends not on ſome frigorifick 
Atoms 
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Atoms which are let loſe in the Ebullition and 
affet the Senſory, which would otherwiſe 
perceive a hot ſenſation by the effects of the 
motion of thoſe Parts,with which cold Aoms are 

mixed, and which they over-power. 
The le ſeennd The ſecond Problem is, Whence the waſt foree 
* of freezing Water proceeds ? For ſince Cold de 
pends on an Imminution of local motion;it is not 
a little ſtrange how it ſhould be able to break 
reſiſting Bodies, which require local motion to 
ſeparate their Parts. And tho? Gaſſendus tells 
us, that they proceed from the ingreſs of frige- 
rifick Atoms ; yet till Glaciation ſucceeds, not- 
withſtanding Water grows colder gradually, it 
ſubſides and does not expand : And Spirit of 
Wine, and Chymical Oyls, the greater degree 
of Cold they are expoſed to contraQt the more; 
and ſome Oyls even when coagulated are con- 
denſed inſtead of being expanded. And as for 
what the Carte/zans offer for the removal of 
theſe difficulties, it may well be queſtioned 
how their Eel-like Particles being relaxed and 
their ſpring weakned, they ſhould be able to 
expand in ſpite of Oppofition. So that conſi- 
dering that Water when expanded is full of 
bubbles, I was apt to ſuſpe&, that the Air con» 
tained in them contributed to the effect, and 
that a conſtipation of the Pores of Watcr 

might give them a ſpringineſs. 

To try the expanſive force of freezing Water, 


ao 4i17Ty 
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The Freax 


exp#nive WE Convey'd a Bladder full of Water into a 
force fa. Braſs Cylinder, and fitting a Plugg to it, upon 


ter froze. 


that we placed a flat Board to hold Weights 
on, and then the Cylinder being encompaſſed 
with a frigorifick Mixture, upon the freezing 
of the Warter,ia one Experiment the Plugg wy 

c 
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ed 115 pound, weight and in another 100 
pound Averdupois, and in a third 254. pound 


weight. 


Three ſaline Bodies, -each purify'd by the 
fire, being mixed together, produced a cold 
Efferveſcenſe with a hiſſing noiſe and a confi» <- 
derable Intumeſcenſe. And in the mean time 
the Glaſs which contained it wonld grow cold- 
er than before, and gather a Dew on the out- 
fide, which wonld reach as high as the Mix- 
ture; but on the concave bottom of the Glaſs 
there was no Dew, that being not ſufficiently 
expoſed to the Air; ſo that the Mixture 


could not be ſup 


ſed to ſweat through the 


Pores of the Glaſs, ſince it taſted not in the 
leaſt of ſaline Ingredients : But leaſt our Sen- 
ſes ſhould miſinform us of the degrees of Cold, 
in this Mixture,we at another time immerſed a 
Weather-Glaſs,” in which the Liquor ſubſided 
above four Inches lower than in common Wa- 
ter. Tho? the Acid Liquor it ſelf, being kept 
all Night in a Room with Water, was of the 
ſame remper with it, which appeared by a 
Weather-Glaſs immerſed in both ſucceſſively. 
And the Salt it ſelf being caſt into Water 


ſcarce made it ſenſibly colder; nor did the 


Glaſs wherein this Salt was kept diſcloſe any 
remarkable degree of Coldneſs. And even the 
frigorifick Mixture it ſelf, when the Ebullition 
was over, appear'd not colder than common 


Water in a Night's time; ſo that the Coldneſs 


depended purely upon the Texture of the fer- 


menting Liquor. 


And 


Men 
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And to this I ſhall add, that tho' 1 made uk 
of a Spirit that was drawn off at the ſame time 
with this Salt, and which in the Judgment of 
my ſenſes appeared to be of the ſame kind, yer 
inſtead of a cold Ebullicion, it produced'; 
Luke-warm Heat. And to theſe [ ſhall fur- 
ther ſubjoyn, that tho* the Liquor above men- 
tion'd would produce a cold Ferment with the 
dry Salt, yet with the Spirit it grew warm; 
tho? ſome of the ſame frigorifick Spirit keyt 
warm by the fire till the Liquor in the Weather- 
Glaſs roſe, yet upon the 1injeQing of ſome of 
the dry'd Salt it would be manifeſtly depreſſed, 
Nay, tho the Spirit and Salt were both warm, 
yet npon their Mixture they would produce 4 
manifeſt Coldneſs. 

And to this Experiment I ſhall add, that Salt 
of Tartar mix*d with Spirit of Vinegar pro- 
duced, upon their Ebullition,a degree of Cold- 
neſs greater than that of Water, and when 
Weather-Glaſs was removed out of Water into 
it an hour after the ferment, the Spirit was de- 
preſſed about half an Inch ; tho? Salt of Pot-aſhes 
mix*d with Spirit of Vinegar produced Hea 
——— by the ſame Weather-Glaſs ſuccel- 
lively immerſed in either. 
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the Mechanical Origin or Produttion of 
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CHAP. 


XIL 


chanica 


H E AT being a quality whoſe nature ſeems Of the me- 


to conliſt in a mechanical Motion of the 


Produtiion 


Parts of the Body faid to be hot, it may be re- of Hear. 


quilite to note, that the three following Condi- 
tions are neceſſary in modifying that Motion. 
Firſt, That the Motion be more rapid than 
in Bodies barely fluid; ſo Water becomes hot 
by an increaſe of the motion of its Parts, which 
argue their vehement motion by diſſolving 
Butter, and riſing in the form of Vapours : 
Which effets are more conſpicuons as the de- 
f Motion is greater or leſs. Another In- 
to ſhew that the Parts of hot Water are 
in a more violent agitation than thoſe of cold, 
is in Water caſt upon a bot Iron; for they pre- 
ſently acquire ſuch an additional Motion from 
that hot Body, that it hiſſes and boils, yielding 
Steams copiouſly. But a ſtronger inftance of 
the vehement Agitation of the parts of hot Bo- 
dies is in actual Flame, ſince they move fo im- 
voully as to diſſolve and ſhatter whateyer 
in their way. 
A ſecond Condition requiſite to render a Bo- 
dy hot, is, that the motion of its Parts be va- 
rioully determined ; which variety of Determi- 
nation is apparent in Fire, which produces the 
lame effe&s on the ſame Bodies, whatſoever 1s 
their Scituation in reſpeCt gf that Fire; ſo a _ 


_ 
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Coal melts Wax, whether held above, beloy, 

or on one ſide of it ; and that a varioufly de- 
termin'd Motion is requiſite, appears, if we 
obſerve. that the rapid motion ot Water in 

River which is only one-way, contributes not 
to the increaſe of its heat. 

. A third 2 gg is, + that the Parts in ſuch x 
Motion ſhould be very minute, ſo as to be in- 
ſenſible; fince it is manifeſt, that tho? Sand be 

t into.a violent motion, it acquires not a 

eat by it. | 

This account of heat being conſidered, it wil 
appear, that a Body may become hot as many 
ways as It is capable of having its parts put into 
ſuch a Motion : To illuſtrate which Obſervati- 
on, I ſhall ſubjoin ſome inſtances of the Produ- 
tion of Heat ſeveral ways; as firſt by an effi- 
ſion of Oyl of Vitriol upon Salt of Tartar, 44 
fortts upon Silver, 

But. to paſs over theſe common Inſtances, | 
ſhall proceed to ſome not ſo frequently known, 
having firſt taken notice of the Heat which ſuc- 
ceeds. an effuſion of cold Water upon Quick- 
lime, which Phznomenon, tho? it he common- 
ly held x6 bean effe& of an Antiperi/ta/3s, upon 
the encloſure of the Lime in cold Water, yet 
that the effe$ is produced by another cauſe ap- 
pears, fince the like ſucceeds if hot Water be 
made ufe of inſtead of Cold ; and further, be- 
cauſe, tho” Oyl of Turpentine be pourcd on it 
cold, no ſuch Effet follows. 


EXPE- 
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EXPERIMENT TI. 


.. Tho? Helmont aſcribes the Incaleſcence of 
Quick-lime upon an Aﬀaſion of Water, -to a 
conflict of ari Altalizate and an acid Salt, ſet at 
liberty by being diſſolv'd in the Water ; yer 
ſince no ſuch acid appears to be latent in Quick» 
lime; the account is unſatisfaory : For I might 
as well ſuppoſe an Acid latent in other Alkalies, 
in as much as Salt of Tartar mixed with Water, 
either in the Palm of ones Hand or in a Vial; 
affords a ſcaſible Heat. 


EXPERIMENT 11, 111, IV. 


Others think that the cauſe of the Heat of 
Quick-lime proceeds fron} ſome fiery Empyru- 
matical Atorhs lodged in the ſabſtance of the 
Stone; when calcin'd, and ſet at liberty in the 
form of Efluvia; - but this Hypotheſis is not 
withoot ſome difficulties, fir.ce no ſuch Heat 
ſucceeds at affuſion of Water upon Minium, of 
Crocus Martis per ſe, tho? their increaſe of 
weight argues that they are ſtuffed with fiery 
and metalline Particles; To which I ſhail add, 
that | knew two Liquors; which being ſeveral 
times ſeparated, and reconjoined without addi- 
tion, did at each Congreſs acquire a ſenſible 


heat; ſo Salt of Tartar ſeveral times freed 75, 


eftefts 


from Water, will prodnce Heat when mixec of « wix- 


again with that Water; which ſhews that the ,F"* 


Salt 
artar 


Nolence of the Fire is not requiſite to impreſs aud Water, 


vpon all calcin'd Bodies that will heat with. Wa- 
ter, what pailes for an Empyreum. And this 
Pliznomenon 1 am apt to believe proceeds from 

O * 2 
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a. 


— 


a diſpoſition of the Texture of the Salt being 
ſtocked with ſtore of igneous Parts,which upon 
an ingreſs of Water preſled into the Pores of 
the Body,by the weight of the Atmoſpheregre 
apt to break the Texture of that Body, and to 
put them in motion, ſo as, to produce a ſenk- 
ble Heat, And that the Ferment depends up 
on the peculiar Texture of the Salt, I am per 
ſwaded, and a conſtipation 'of the Pores of it; 
ſince Sal- Armon, diſſolv'd in Water and boiled 
to a dry Salt, was not ſo much impregnated 
with fiery Parts,as to cauſe a Heat upon its mix- 
ture with Water again, but a conſiderable 
degree of Cold ; and tho? one would expett a 
greater cognation betwixt the Particles of fire 
adhering to Quick-lime, and Spirit of Wine 
wholly inflammable ; yet the latter poured up- 
on the former did not produce any ſenſible in- 
caleſcence, or diſſolution of it; and when this 
Spirit was ſoak'd into it, I poured Water upon 
it, without perceiving the leaſt Heat or the 
Lime broken, till within a few hours after; 
that the Spirit being ſucked into the molt caps 
cious Pores of the Lime, and aſſociating with 
the Water, rendred it more unfit to penetrate 
the minuter Pores, and to diſſolye the Lime. 


EXPERIMENT VF. 


Quick-lime being immerſed in _ of Wine 
in a Retort, and the Spirit and Phlegm dram 
off, the remaining Quick-lime, inſtead of be- 
ing ſlacked, was a more fiery ſubſtance than be- 
fore, for if a piece of it was thrown into Wt 
ter it would hiſs like a Coal, and heat the L- 

quor; 
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quor 3 which property. it , retained ſeveral 
weeks, being kept cloſe from the Air, Whence 
it appears how . much the Texture of Quick- 
lime, and the aſſociation of the Spirit of Wine 
improving that Texture, contribute to the 
mena offorded by Quick-lime z and that 
the Spirit of -Wine, was aſſociated with the 
ick-lime is probable, ſince Part of it became 
a. Spiritleſs Phlegm; and I have obſerv*'d; 
Gnick-lime and Spirit of Wine ſometimes to 
come over in white fumes; To which I ſhall 
add, that in ſuch diſtillations the Odour of the 
Spirit hath not only been changed, bur its taſte 
rendered more fiery, and brisk - But the ſuc- 
ceſs is not always the ſame 3 being. diver ſified 
according to difference of the Quick-lime,which 
may be more. or- leſs calcined ; . or the ſtone 
may be of a different nature it ſelf, 
EXPERIMENT /T. 

Bat to proceed to other Experiments which 
ſhew, that Heat may be produced mechanically. 
A nail haſtily hammered grows hot, the Parts 
of the metal being by that force vehemently 
and yariouſly determined ; tho' the hammer 
and Anvil be not. warm; ſo that hence it a 

rs, that it is not requiſite a calorifick y 

ould be hot it { Te Hammer being able, 
tho* cold, to warm the Iron it beats upon ; and 
ſs the head of a nail grows hot,, when it can 


ce no deeper into wood, the force of the 
ing Hammer being not ſpent in depreſſing 
the nail, but putting the reſiſting Parts into 
dpitation, Fe 


O23 
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EXPERIMENT /1l, 


And once I cauſed a piece of Iron to þ; 
beaten by three Smiths, till it grew & ha 
as to kindle Sulphur upon it. 


EXPERIMENT PIll. 


And that Heat may be produced by perctf. 
fion and attrition appears further, ſince Iron 
grows hot by being boiled, a knife by whet- 
ting, a Braſs nail by being rubbed, and flint 
by being ſtruck together, 


EXPERIMENT IX. 


To ſhew that Heat may be produced with 

out the attrition of contiguons Air, I placed 
itch under Water 3 and by the Sun-beams alt Bll 
to a Focus by a burning Glaſs upon it, it ws 
not only melted, but ſeemed to boil al Mi 


EXPERIMENT YM. 


The Powder of lacked Quick-lime, walde 
from its Salts, being mixed with Sal-Armonial 
and melted together,the cold maſs being put into 
a Glaſs, vpon an affuſion of Water, grew tov 
hot to be' touched with ones hand, tho' the 
Sal- Armoniack it ſelf in Water produces Cold 
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EXPERIMENT AMI. 


Sal- Armoniack and filings of Steel being ſub= 
limed together, the Caput Mortuum in which 
the greateſt of the Salt remained, inſtead 
of increaſing coldneſs of Water, being 
poured upon it ſeveral Months after the Caput 
Mortuum was firſt laid vp; gave the Water 
a notable degree of Heat. 


TT a Wy 


EXPERIMENT XIL 


Parts of Antimony and Sal- Armoniack 
being ſublimed with ſeveral degrees of Heat in 
a Glaſs-Veſſel, we obtained three ſeveral ſub- 
ſtances 3 which being ſeverally powdered ; the 
Caput Mortuum which was like Antimony, be- 
ing put into Water in which a Thermoſcope 
was immerſed, ſcarce raiſed the Liquor fenſi- 
bly : But the yellow ſublimate which conſiſt- 
ed of the Sulphureous flowers of Antimony and 
the more Volatil Salts of the Sal- Armoniack 
cauſed the Wearther-Glaſs in another parcel of 
Water to deſcend a quarter of an Inch, and the 
lower ſublimate which was black, being put 
into a third parcel of Water the Liquor in the 
Weather-Glaſs ſublided near three Inches. But 
the like Experiments being tryed with the Ca- 
t Mortuum of Minium and Sal- Armoniack, it 
jeither cauſed the Liquor in the Weather-Glaſs 
to riſe or fall ; but the ſublimate raiſed from 
= ingredients, cauſed the Liquor to ſublide 
a little, 
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EXPERIMENT AllL 


Whether Solvents diſſolve Minerals, and 
cauſe that Heat obſervable in their AQion, by 


"anyAntipathy betwixt the Mineral and the Me 


, or whether it did not rather 

from the violent agitation of the parts of the 
Metal, either diſſolv'd by the inſinuation of it 
rts into the Pores of the Metal, or by obſt- 
ing the ' paſſage of ſome #thereal Matter 
through thoſe Pores, which wanting its uſu 
courſe diſſolves the Metal, by forcing a nes 
way, ' I ſhall not undertake to determine ; bat 
ing agitated Oyl of Vitriol with four ting 
its weight of Water, thereby' it obtained 1 
ſenſible Heat z from which Experiment it 74 

pears, that the Heat produCc'd by Minerals 
_ not on a confi of Acid and Alkalie, 
ince Water is void of either of thoſe chymical 
qualities 


EXPERIMENT XN, 


if a piece of wet Ice be thrown into a Viol 
which before contained Oyl of Vitriol, the Ofl 
mixing with the Water diſſolves the Ice, and 
_— a ſtrong Fermentation, and a violeat 
cat. | Ft 


EXPERIMENT XM. 
Half an ounce of Spirit of Wine being mixed 


with an ounce of Oyl of Vitriol, acquired 4 
conſiderable degree of Heat preſently, and c 
| m 
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: moſt filled the Bottle with Fumes; and the 
Bottle grew ſo hot at the laſt that I could nor 
hold it in my Hand. The like Succeeded, only 
in a more remiſs Degree, with common Brandy ; 
and alſo with Aqua Yite. 


EXPERIMENT M1. 


| 

Tho? the Chymiſts teach, that the Incale- 
| ſcence of Bodies depends on an Antipathy of the 
, mixed Bodies, yet I found an intenſe Heat en- 
WH foe the Mixtore of Parts of the ſame Bodies ; 
| 
| 
| 
| 


viz, Calcin'd Colcothar, and Oy!l of Virriol. 
EXPERIMENT Vl. 


Oyl of Vitriol and Oylof Turpentine mixed 
together,produce a conſiderable degree of Heat. 


| EXPERIMENT XXII. 


An ounce of reQify*d Petroleum being mixed 
with an equal weight of Oyl of Vitriol, the for- 
mer Liquor ſeemed to work upon the ſurface 
of this, like a Menſtruum upon Metal; the 
Fumes of the Oyl of Vitriol riſing into the OJ. 
Petre; and the mutual re-ation of both the 
Liquors cauſed a moderate Warmneſs. And 
we had almoſt the like ſucceſs with Petroleum, 
and Spirit of Nitre, But in theſe laſt menti- 
on'd Tryals, Spirit of Salt made uſe of inſtead 
OR of Vitriol had no ſuch conſiderable Ek 
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EXPERIMENT XI1X. 


Oyl of itriol __ a cenfdecbla Efferye- 
ſcence upon Filings of Steel ; eſpecially if 
be ſoaked in Water - And it will grow bar 
bly hot with Lime, Oyſter-ſhells, Chalk, Lapis 
Calaminarts, &c. | 


EXPERIMENT XX. 


Oyl of Vitriol grows hot with Cherries, and 
likewiſe with Raiſins of the Sun beat in a Mor- 
tar, as well as with ſeveral other Vegetable 
Subſtances, and very conſiderably with Crumbs 
of white Bread. 


EXPERIMENT XX, 


Oyl of Vitriol cauſes a conſiderable Heat if 
mixed with minced Fleſh. . 
EXPERIMENT AXXI, 

Tho? Sea-Salt imparts a Coldneſs to Water, 

yet with Oyl of Virriol' it cauſes Heat ; yet 


with Sal Armon, part of which conſiſts of 
common Salt, it-produces a Coldneſs. 


EXPERIMENT XXIIL. 
Common Sulphur acquir'd a Heat by attriti- 


tion, and emitted —— gps Steams copioully; 
fo that Sulphur it ſelf, as well as other Bodies, 


ows its gcat tc local Motion. 
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E XPERIMEMNT. AXAVW. 


parts of Sal Armon. and Quick-lime 
being fluxed together, an ounce of the Powder 
put into Water, cauſed a violent Heat, tho! 
Sal Armon. it ſelff produces Cold, ' | 


EXPERIMENT XAXAV. 


We obſerv'd that beaten Sublimate bein 
mix*d with powder*d Antimony, after it ha 
ſtood ſome time in the Air, the Mixture grew 
{enſibly hot, which Phxnomenon I attribute in 

to the Moiſtvre _—_ own the Air, 

e it is requiſite to e the Experiment: 

_ that it ſhould be expoſed in a moiſt 
WET ke 74 | 


EXPERIMENT NXX/L 


Tryals have aſſured me, that in Summer, 
fine Sulphur and Filings of Steel being mixed 
tovether in Water, will grow intenſely hot, if 
ſtirred about an hour after they are mixed ; 
and will likewiſe emit Steams copivuſly. 


EXPERIMENT XXVI.. 
- Several Tryals have convinc'd me, that a 


Mercury may be fo prepared as to afford an 
[ncaleſcence with Gold, ET 


EXPE- 
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EXPERIMENT XX/1lL 


Having diſtill'd from Quick-ſilver four time 
its of Oyl of Vitriol, and by that means 
reduced it to a Powder, which npon the ac+ 
count of the Salts of the Aenſtruum was ' white 
and ng, and being put into Water in 
which a Weather-Glaſs was immerſed, it can 
ſed the Spirit to riſe manifeſtly ; which is the 
more remarkable, becanſe Helmont obſerves, 
that the Salt adhering to the — Cor» 
roded in a good quantity, by Oyl of Vitri- 
ol, if it be waſhed off and coagulated, be- 
comes a kind of Allum. And this Phznome- 
non is ſtill the more remarkable, becanſe Yitri- 
olum Martis made with Oyl of Vitriol and Fi 


lings of Steel, being put into Spirit of Wine, 
pe 


was not impelled up as by the former Mixture, 
but after a while rather ſubſided. Common 
Sublimate diſſolved in Water, neither ſenſibly 
depreſſed or raiſed the Spirit of Wine. 


Chap. XIII. and prodatiion of Hear. 
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CHAP. XII. 
Mercury growing hot with Gold, commu- 
7 micated in the Tranſattions of 
| Feb. 21! 167%, 


H and even purged by Sublimations and Di- 
illations, and incorporated a multitude of he- 
terogencous Particles with it, ſo that 1 
could not be diſcovered, and much leſs ſepara- 
ted, except by a skilful Artiſt; 1 mixed ſome- 
times and ſometimes an equal quantity of 
Calx of Gold with this Mercury, in the Palm 
of my Hand, perring and preſſing it with the 
Finger of my other Hand, by which means the 
Ingredients being mixed, they grew ſenſibly 
hot in a Minute 3 and I obſery'd, that when 
they were mixed in equal _ they would 
produce a much greater degree of Heat, than 

their Proportion was not exat. And the 
like ſucceſs enſued, when the Mixture was pre- 
ſerved from being contiguous to the Skin, by 
being contained in a piece of Paper, laid be- 
twixt my Hand and it; and the ſame ſucceed- 
ed in the Hands of other Perſons. But with 
Silver, it would not produce an Incaleſcence. 

But tho? this Mercury grows hot with Gold, 
yet I much queſtion, whether, as Chymiſts call 
them, Mercurii Corporum, made by extraQtion 
from Minerals and Metals, will grow hot with 
Gold, as I found Antimonial Mercury did. And 
1 am far from affirming, that that which is cal- 
led Philoſophick Mercury, or even thoſe ty 
& 4 , tain” 


Aving obtain'd a Mercury fine and clean; of Meravy 


bos 


with 
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tain'd from Gold and g—_ -= _ for ſuch 
uſes, than common Mercury skiltnlly purged 
and im ed with the ſubtle of po 
Particles of congrnous Metals and Minerals. 

To what hath been ſaid of this Mercury, 1 
ſhall add, that it | rec its quality of grow- 
ing hot with Gold two or three Years, and tho? 
it be diſtilPd from Gold again and again. And 
whereas its uſual to take eight or ten parts of 
Quick-ſilver to make an Amalgama with Gold; 
this Mercury would do it, being uſed in an e- 
qual Proportion, 

As for the manner of preparing this Mercu- 
ry, | dont think it convenient to publiſh it, 
only this 1 ſhall ſay, that it may be made more 
ways than one, and without employing Anti» 
mony, or ſuch ſolid Metals as Mars. But that 
of ours, I obſerv'd, ſucceeded beſt, in the 
produQtion of Heat, by being mixed with 
Quergetanns's Calx of Gold, wiz. by melting 
Gold with three or four parts of Silver ; for by 
putting this into Ag. foriss the Silver will be 
difſolv'd, and the Gold remain in the form of a 
Calx. But leſt an Incaleſcence, produc'd by 
ſuch a Calx, ſhould be ſuppoſed to proceed 
from ſaline Particles of the Aq. fortis working 
on the Quick-filver, I ſhall add, that it will not 
produce ſuch an effe& on common Quick-fil- 
ver ; but ours will cauſe an Incaleſcence even 
with pure Leaf-Gold, 
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CH AP. XIV. 


New Experiments to make Fire and Flame 
ponaerable. 


EXPERIMENT I, 


"A Thin Plate of. Copper being placed in a 
Crucible, which ha@# a Hole on purpoſe 
in the bottom of it, this Crucible was inverted 
into another, which contained flaming Sulphur, 
ſo that the Copper-Plate was expoſed to the 
Flame of it. In two Hours the Sulphur being 
conſum'd, the Copper-Plate was manifeſtly 
ſwelled, and tho? its Weight at the firſt was 
but a Dram and a half and twenty five Grains, 
yet it became thirty two Grains heavier, which 
is about a fifth part above its former Weight. 


EXPERIMENT I1.l, 


Refined Silver being placed over the Flame 
of Sulphur after the ſame manner as the Cop- 
per was, in an Hour and a half weighed one 
Dram five Grains and three quarters ; its 
weight before being a Dram wanting two 
Grains, Whether it depends on the cloſeneſs 
of the Metal, and incongruity of the Pores, 
that Silver acquires not proportionably ſo great 
a weight as Copper, I ſhall leave to the Rea- 
der to conſider : But from theſe Experiments 
It appears, that the Corpuſcles of . Fire, like 
other Menſtruums, may be united with the Bo. 
dies it works upon. 
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EXPERIMENT II ad Ip. 

An ounce of Copper ,, being kept in 
a ſhallow crucible in a Capelling Furnace twe 
hours, weighed thirty grains more than before, 
But an ounce of filings, ia tliree hours time; 
were caked into a lump, and weighed forty 
nine grains more than before. 

* 


EXPERIMENT F. 


Calcined Harts-horn, andan ounce of Brick; 
being two hours in a cupelling Furnace, the lat- 
ter neither pp - loſt -0 =» _—_ by 
being expoſed to ir in a ſcale, by imbibe- 
ing the moiſture of the Air, in a little time 
cauſed it to preponderate ; but the Harts-horn 
loſt near eight =_ of its former weight ; 
which I ſuppoſed to be cauſed by an Evaps- 
ration of ſome moiſt Particles of the Air, be- 
cauſe by being expoſed to the Air a while, it ig- 
creaſed in w again. 


EXPERIMENT V1 and IL. 


| An ounce of Tin being calcined in «=_ 
under a Mouffler, in two hours had gained a 
dram in weight. And an ounceof Lead placed 
upon a Cupel made of calcined Harts-horn was 
turned into a litharge upon it, and the Part of 
the Cupel was loſt in the fire, yet the Lead and 

tw ſeven grains more than before. 
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EXPERIMENT V1. 


hot, 
ed two grains more, but being kept under the 
Monffler two hours longer, and weighed 
whilſt red wm it had gained twenty one grains 
in weight, and by being expoſed a while to the 
open Air, it grew three grains heavier than 


EXPERIMENT IX, X and XI. 


Four drams of filing of Steel, in two hours 
increaſed in weight one dram, fix grains and 
a- quarter, A piece of ſilver, which before 
weighed three drams thirty two grains and a 
quarter, in an hour and a half increaſed to 

44 grains Another time half an ounce of 

ings of filyer in three hours gained fix grains. 
A drachm of Zink or 5Spelter in three hours 
gained fix grains, 


EXPERIMENT XII. 


Two drams of filings of Tutenag, a metal 
brought from the Eaſt-Indies, being kept upon 
the Cupel two hours,was not melted into lumps, 
but looked like Cerus and Afinium powdered 
and mixed - together, ſome Parts _R_ 

white 


LO Ld 


- PRI I IEICE TIE Ton, 7 
" — at. 
; ponder able, B | 
- : ” . 


white and others red, the Cux being weigh 
had gained 28 & grains: 
XPERIMENT XIII. 


LE. oe af dt a2 27 


E 
. To try whether in Copelletians, all the 
Lead that is uſually employed abont them, flyes 
away in ſmoak, we heated a Cupel and weigh- 
ing it, placed two ounces of Lead and a drach 
filings of Copper upon it, and after it had 
two _ a ang, Furnace, tho! 
nothing ap vpon the Cupel, worth 
weighing  ſinQly, yet . weighing the whole 
together, they amounted to four ovnces three 
drams and eleven grains, which wanted but 
nine grains of the whole _—_ of the. Cupel 
and metals, ſo that allowing for what the Cu- 
pel it ſelf might have mod. the greateſt Part 
med to be ſunk into the Cupel. 


EXPERIMENT XIV, XV and Xl. 


To ſhew whether metals ſeparated from an 
immediate contat with the fire would have 
their weight Increaſed by it, we included an 
ounce of filings of Steel in two Crucibles luted 
together, and in two hours being taken out, 
they had acquired a dark colour; betwixt black 
and blue, and were increaſed in weight five 
grains, . and this Experiment: being repeated 
they gained ſix grains. Two ounces of Cop- 

r in an hour and half gained eight grains, 
he like quantity of Tin being partly reduced 
to a white Calx, and partly melted in a yellow 
lump like Gold, it had gained ſix grains 5 
weight 
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weight. But an ounce and four drachms of this 
Copper being a ſecond time expoſed for two 
hours to a ſtrong fire in two Crucibles as be- 
fore, gained ten grains more in weight, and 
had divers dark coloured flakes upon the Me- 
tal, which upon handling, for the moſt part, fell 
off, Adrachm ofTin being mixed with two ounces 
of Lead, tho? at the firſt the maſs was dry at 
the top,. and ſeemed ſwelled and diſcoloured, 
yet Tin gives Lead ſuch an Indiſpoſition to 
Cupellation, that it anſwered not our Expecta- 
£100, 


EXPERIMENT X/1, XV1l and XV1IL, 


Copper being made uſe of which conſiſted of 
thinner Plates than the former,an ounce increaſed 
twenty one grains in weight. Half a pound of 
Block-Tin being kept in Fuſion in a Glaſs- 
Retort placed two days in a ſand Furnace, it 
increaſed about two grains in weight. | tryed 
likewiſe to make a Precipitate of Mercury per 
ſe in ſealed Glaſſes, but either by their breaking 
or other Inconveniences, it anſwered not my 
deſign. 


EXPERIMENT XIX and XY. 


A Calx of Tin per ſe which weighed an 
ounce, being kept upon a Cupel under a Mouffler 
two hours, gained in weight one drachm and thir- 
ty five grains, and became much whiter than 
before. No Part of the Putte was melted, much 
les reduced into Metal. An ounce of filings of 
P * X Steel, 
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Steel, which had been before expoſed to the 
fire increaſed in weight two drams and twenty 
two grains; the filings being baked together, 
and when broke appearing like Iron, 


C H AP. XV. 


Additional Experiments about arreſting and 
weighing of igneous Corpuſcles. 


EXPERIMENT 1 and 1I 


IGHT ounces of Block-Tin being cut 

in pieces and put into a good ronnd Vial 
with a long neck, and being cautiouſly melted 
over Quick-Coals, the Glaſs being frequently 
ſhaken, to promote Calcination, near an hour, 
the neck of the Vial being moſt of the time 
preſerved from the ſteams of the Coals with 
a cover of Paper; the Tin which was partly 
calcined, increaſed eighteen grains in weight, 
This being done we melted the remaining me- 
tal into thin Plates, by which Operation, it 
loſt three grains of the cighteen it had got ; 
but being a ſecond time expoſed to Calcination 
in another Vial, it afforded a much greater 
Quantity of it than before, and increaſed in 
weight to eight ounces and twenty four grains. 
In which Tryals it is obſervable, that agitation 
much contributes to the Calcination of Metals. 
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which was of an odious taſte and ſmell, was 
found in the neck. But the Experiment being 
a ſecond time repeated, the Metal being ſuffe- 
red to cool, before the Glaſs broke, the weight, 
was twenty three grains more than before, tho? 
the whole Calx amounted to no more than four 
ſcruples and eight grains : The top of the Me- 
tal was very aſperous and of a dark colour, tho? 
the neighbouring Surface and ſome places neat 
the dark-colour'd Calx,which was between the 
bottom and\loweſt part of the lump, was of a 
Golden colour by caadle-light. Two ounces 
of filings of Tin being expoſed to Calcination 
two hours in a ſmall Retort, at the firſt ieve- 
ral ſteams iſſued out at the ſmall Apex of the 
Stem, but then the Apex being ſealed up, a 
jellowiſh clammy ſubſtance thinly ſpread 
and which ſmelled like fetid Oyl of Tartar, was 
_—_ in the neck; and the Glaſs being 

oke, the lamp of Metal which was in ſome 
meaſure covered with a gray Calx, weigh- 
ed twelve grains more than before. 


EXPERIMENT Fl and /IL 


An ounce of filing of Zinke being kept in a 
Balt-head four hours over live Coals ; fumes 
copiouſly were emitted out of the unſtoped A- 
pex of the Stem; and the whole remaining 
: P 2 + —_—_— 
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Eight ounces of Tin being expoſed to cal! 


cine in a Bolt-head Hermetically ſealed, the: 
Glas flew in pieces, and a yellowiſh Liquoyyg) 
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Zinke, and the flowers which had aſcended be- 
ing weighed, wanted five grains of an ounce, 
But four ounces of Lead being encloſed in a- 
nother Retort, it was held over a fire two 
hours; and then the Apex which was ſmall 
being ſealed up, the Glaſs was expoſed to the 
fire two hours longer ; in which time the Sur- 
face of the melted metal was dark and rugy 
and Part of it was turned _—_ a dark colour 
Calx. The Lead being weighed had gained 
about thirteen grains in weight. 


EXPERIMENT P/1III and IX. 


Pieces of red Coral being expoſed to the fire, 
till of a dark colonr, gained three grains and a 
half in weight. Freſh and ſtrong Quick-lime 
_ placed vpon a Cupel two hours, and 
which before weighed two drams, encreaſed in 
weight twenty nine grains. From whence it 
appears, that tho' Lime hath been before ex- 
poſed to the fire, yet it is capable of having 
more igneous Corpuſcles united with its 
ſubſtance 3 from whence we may infer, that 
tho' Lime-ſtone by calcination hath loſt much 
of its weight, yet it may have recieved a conſi- 
derable addition from the fire, which may in 
Part make amends for thoſe Corpuſcles which 
have flown away ; upon which account it may 
be uncertain in other Bodies, which we have 
made Tryals with, how much weight they have 
truly received from the fire, ſince it is uncer- 


ain how much of their firſt weight might be 
loſt in Exhalations, 


CHAP. 


F 4 Ee EI = 
On > 

% 

\% % 


G_—_ - $* Oo s ww 8XA5-- 93, *- 3 


'Chap. XVI. Fire and Flame ponderati 


RC —_—_ 6. 4.6. 


CHAP. XVI. 


A diſcovery of the Perviouſneſs of Gla's to 
4 ponderable Parts of Flame. - 


EXPERIMENT L 


O ſhew that Glaſs is Pervious to the pon 
derable Part of Flame, ſhall to the Expe- 
riments already laid down ſubjoyn. That having 
fixed a ſmall Pan which contained Sulphur,upon 
another which contained Coals, to continue its 
Flame ; I contrived it ſo that nothing but the 
Flame of . the Sulphur ſhould come at the Re- 
tort, and that the fire and ſmoak of the Coals 
ſhould he carried off another way, which being 
done, two ounces of filings of Tin were Her- 


metically ſcalled up in a Retort, ' and the Glaſs , 


being gradually expoſed three hours and a half 
to the Flame of the Sulphur, there was a good 
quantity of gray Calx at the bottom, and 
upon ſome Part of the Metal. In which Ope- 
ration, it gained four grains and a half. And 
the Experiment being again repeated, the 
Metal acquired eleven grains and a half, And 
that it may not be thought that the increaſe of 
weight depended upon Particles of Glaſs diſſol- 
ved and fixed upon the Calces, 1 ſhall add, 
that I ſeveral times expoſed Glaſſes to the fire 
without perceiving any conſiderable alteration 


in the weight of the Glaſs. 
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EXPERIMENT. 1, 


;» Tho? common Sulphur bea Body homogene. 
ous enough, conſiſting of inflamable Parts, and 
an acid near a-kin to S$pirit of Vitriol; yet to 
vary the Tryal, I made uſe of inflamable Spirit 
of Wine, over the Flame of which, a Glaſs Re- 

' tort with an ounce of Tin was held for two 
Hours; the Calx being conſiderable in quantity, 
was weighed, together with the remaining part 
of the Tin, which was hardned into a Lum 
and it appeared that it had increaſed its wei 
four grains and a half. 


EXPERIMENT lll. 


An ounce of Lead being ſealed up in a Re- 
tort, and expoſed to the Flame of Spirit of 

- Wine, ſeven ſcruples were turned into a gray- 
iſh Calx, which being weighed again with the 
reſt of the Metal, it appeared, the increaſe of 
Weight was fix grains. NB. But leſt it ſhould 
be thought, that the Particles of the Flame, 
which increaſed the weight of the Metal, were 
turned into Metal, I weighed the Calces in Air 
and Water, and found, that whereas Lead is to 
its Bulk of Water as 214 to x, this Calx was 
but as 9 to 1, 

- "From which Experiments it appears, that 
Metal receives an increaſe of Weight from 
Flame, and that too, through the Pores of Glaſs, 
But tho? I believe that Glaſs is penetrable to the 
Parts of Flame, yet lam far from thinking that 
t 4 lt 
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it is pervious either to Chymical Liquors, Quick- 
filver, or Air. 

And this I ſhall add, that it may be worth 
while to conſider, whether all the parts of Fire 
are fine enough to penetrate Glaſs, ſince Metals 
acquire not ſo much weight when ſhut up in 
Glaſſes, as when expoſed to the open Fire. 
And it may be likewiſe conſider'd, whether the 
Pores of Glaſs are naturally large enovgh to give 
way to the Fire's igneous Particles, or whether 
their Heat and rapid Motion does not enlarge 
the Pores of the Glaſs, and contribute to their 
Penetration of it: Por I know a Menſtruum, 
which will not work upon a Metal whilſt cold ; 
but when hot it will reduce it to a Powder. 
And on this occaſion I ſhall add, that *till Il am 


- further ſatisfied, I ſhall forbear to determine, 


whether the ReQtitude of the Pores of Glaſs 
contributes to the Perviouſneſs of it, and 
whether metalline Veſlels are pervions ro the 
nderable parts of Flame, or not. Having 
id down theſe doubts, I ſhall thence deduce 
the following Corollaries. | 


COROLLARY L 


Confirming the Parodox, That Flame may at as 
a Menitruum, and make Coalitions with the 
Bagies it works upon. 


From the Experiments laid down it appears, 
that Flame is capable of aQting as a Menſtruum, 
not only in diflolving, but by allociating wiih 
the Parts of the Body it works upon, and there- 
by to add Subſtance and Weight to thein 3 and 
P 4 tizo? 
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tho? it renders not Lead and Tin liquid, yet jt 
may ſtill be accounted a Menſtruum, it not bes 
ing a-conſtant property of a Menſtruwm to dif. 
ſolve the Body into a liquid ; fince Tin diſſo]- 
ved in Aqua fortts remains in the bottom in the 
form of a white Calx. - And when Qyl of Vitri+ 
ol is drawn from Quick-filver, it leaves the 
Mercury in the form of a white Powder, but a 
ſmall Part of which, wil] be diſſoluble in W ater, 
And one thing obſeryable in this Menſtruum is, 
that whereas other Menſtruums are ſeveral times 
the proportion of the Body diſſolved, in this, 
the Corroſive makes but a twentieth part of the 
Body corroded. 


COROLLARY II 
Propoſing a Paradox about Calcination and Calces, 


From our Experiments it appears, that Bo- 
dies may be calcin'd, without having the great- 
eſt part of their Subſtance driven away, and 
only the Caput Mortuum, and ſome fixed Salts; 
remaininf; behind, as the generality of Chymilts 
and Philoſophers teach; 'fince it is evident, that 
in our Tryal, no conſiderable Particles flew 2- 
way; but that the Metal gains more than it 10- 
ies. And hence we may have reaſon to judge 
of the erroneous opinion of thoſe who ſuppoſe 
Saccharum Saturni to be the ſweet Salt extra- 
Qed by the Spirir, whereas it appears, that it 
plentitully concurs in the Compoſition of it 3 
io that from hence it appears, that the Calx of 
a Metal, may be in ſome caſes not the Caput 
AAortuum or Terra camnata, but the agony 
0 
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of ir, ſince the bulk of the Body iz preſerved, 
and it only,with a Solvent acquire a new form, 
And I have elſewhere made it appear, that the 
dry Calx of Lead may be turned into a mallea- 
ble Metal again, without Flux-powder, ot any 
other Additament., | rt. 


COROLLARY Il. 


From the foregoing Trials it likewiſe ap- 

ars what will become of the Epicureax and 
Gerefen Dodrines of Fire ; the one teaching, 
that tho' Fire ' may penetrate Glaſs,- yet it paſ- 
ſes through Metals, without being arreſted by 
them; and the other, that igneous Particles 
cannot penetrate Glaſs. | 
' Whether Fire is arreſted in Meat as it roaſts 
or not, I ſhall not undertake to determine; but 
if it does, it may be conſiderable in reference 
to Mens Health, to employ Fire which may be 
leaſt noxious. 


COROLLARY IV. 


From hence it likewiſe appears, that ſo ſub- 
tle, ſpirituous, and fugitive a Body as Fire, may 
by uniting with congruous Parts of Matter,form 
a ponderous and ſtable Body; and whether the 
Sun-bcams may have the like effe& on ſeveral 
Bodies ic works upon, I ſhall leave to be conſi- 
dered. And [ ſhall alſo l:ave others to conſi- 
der, whether all the Particles of Fire and Flame, 
that are ſubtle and agitated enough to penetrate 
Glaſs, and faſten themſelves to included Bodies, 
be reduced by Ignition to the ſame Form, - 
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elſe retain ſomewhat of their proper Qualities, 
only I ſhall add, that in ſuch kind of Inquiries it 
may be of uſe to compare the ſpecifick grayi- 


., ties of the Calces of Metals, made in Glaſſes, 


\by the 0 


| ion of Flames, whoſe Fuels are of 
very di 


t Natures. 
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CH A P. XVII, 


New Experiments touching the relation be- 
twixt Flame and Air. 


ID Efore I lay down the Experiments, I ſball 
firſt proceed to offer the Difficulties which 
occurr'd in the Tryals ; and firſt, that ſome of 
them in which the Burning-Glaſs was employ'd, 
I could only try them in clear Sun-ſhining Days, 
the concentred Rays of the Sun being otherwiſe 
inconveniently refleted and partly refrated. 
Secondly, Where I was forced to employ hot 
Irons,if the Cavity of the Receiver was large,the 
Iron would be cold before the Air was exhau- 
ſted ; but if it was ſmall, the Cement wonld 
be melted; ſo that I was forced to make uſe of 
a peculiar ſort of Cement, which was not fo 
{ubjet ro be melted. 

But to theſe difficulties I ſhall add, that we 
muſt not be too apt to conclude, that the Re- 
cerver in theſe caſes is exhauſted ſufficiently, 
when the Mercury in the Gage is depreſled-; 
ſince that may happen upon the account of.the 
Air expanded by the Heat of the Iron ; and 
there- 
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therefore the Air is to beexhanſted,"ill the Mer- 
cury in the Gage can be depreſſed'no lower. 

' But if it ſhould be asked, whether a Yacuum 
may not more conveniently and ſpeedily be 
made by Mercury, in the Torrecellian Experi- 
ment ? I ſhall anſwer, That tho' the Yacuum be 
more nimbly made, yet the Phenomena exhibi- 
ted there are apt to be influenc'd by ſome ex- 
tricated Particles of Air expanding themſelves, 
it being impoſlible to leave that ſpace wholly 
yoid of Air z beſides it appears by a Bubble 
being broke in my Engin, that--it exhauſts the 
Air more clearly than Mercury ; ſince in a /g- 
cuwm made by the i the os oy in 
a e was never able to ex it ſelf pow- 
5 enough to break it. Beſides, Gow is 
one conveniency in our Engin, that, as Air ex- 
tricates it ſelf, it may be drawn out by plying 
the Engin as occaſion requires, whereas in the 
Torrecellian Experiment, the Vacuum is made 
all at once; beſides the Mercurial Tube is not 
ſo proper tor the following Experiments as our 
Engin is. But to proceed: to the Experiments 
contained under the following Titles. 


Of the relation betwiat Book 


The I' TITLE 


Of the dificulty of producing Flame 
without Air. 


EXPERIMENT J. 


An endea- Piece of red hot Iron, half an Inch in Di- 
cor te is: ameter, 'and an Inch thick, being con- 
in Vacuo vey'd ina glazed melting-Pot into our Recei- 
BojJliano. yer, we catefully exhauſted the Air, and let- 

ting down flowers of Sulphur in a Paper, the 
Paper was preſently conſumed, and the Snlphur 
falling into the Concave Surface of the -Iron, 
=_ ſmoaked a little, but did not aQtually kin- 

E, | 


EXPERIMENT Il. 


Another way we made uſe of to kindle Sul 
phur in Yacuo was, by putting Flowers of Sul- 
phur into a Glaſs-Bubble, and when the Air 
was exhauſted, placing it upon live Coals, the 
Heat would not kindle the Sulphur, but raiſe 
it in the form of a yellow Varniſh up to the 
oppoſite ſide of the Glaſs, and by turning that 
to the Fire, it would riſe again to that hide of 
the Glaſs which was uppermoſt, 


EXPERIMENT Ill and IV. 


To ſhew how much intereſt the Air hath in 
the production of Flame, when the Sulphur was 
£00 cool to burn without Air, we took off the 

Receiver, 
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Receiver, upon which it preſently flamed : And 
another time when the Receiver was thrice 
ſucceſſively ſo far exhauſted, that the Sulpbur 
ceaſed to Flame, each time, that the Air was 
in let in, we could diſcern ſeveral flaſhes 
fire, which} by their blue colour appeared 
to bz Sulphureous flames. 


EXPERIMENT FV and /1I., 


The Beams of the Sun in the Summer being Endeevours 
caſt upon Gun-Powder in Yacuo, it firſt ſmoak- *2 «pe 


Gun-Po 


ed and then melted, but did not explode whilſt i in Va- 


| continued the uſe of the burning Glaſs. But ©0- 


another time having convey'd the [ron mention- 
ed before red hot into our Receiver, as ſoon 
a it was exhauſted we let down a piece of' Pa» 
per with Gun-Powder in it, and tho” the Pa- 
per was conſumed, and the Sulphur melted, 
yet it did not go of. But the Experiment be- 
- A ave; with a grain of very good Sulphur, 
when 1t had burat fo long that we no longer 
expcted an Exploſion, I let in the Air, and 
ime after it went off, 


EXPERIMENT 7/11 and VIIL 


Several grains of Gun-Powder being convey'd 
into an exhauſted bubble, and that placed up- 
on the live Coals, it flamed conſiderably and 
afforded ſublimate, which by the light of a 
candle exhibited livid colours of a Rain-Bow. 
In our Phy/ico-mecbanical Experiments, we men- 
tioned an Experiment where a Piſtol was fired 
in our Receiver ; but the Receiver not b—_y 
cncn 


ſufficienly exhanſted we reiterated the 
iment, and found, that when by the help 
Turn-Key, the Trigger of a primed 
Piſtol was pulled by a ſtring purpoſely faſtned 
to the Trigger and Tarn-Key, the Powder in 
the Pan would not go off, yet when a little Air 
was let in, the Gun-Powder remaining in the 
Pan, would flaſh off when the lock was cocked, 
and let off as before; yet one thing obſerya- 
ble was, that tho*' the Gun-Powder would not 
explode, when the Receiver was totally exhau- 
ſed, yet the violent percuſſion of the flint 
would cauſe ſparks of fire to fly from it. 


EXPERIMENT 1X. 


Aurum Fulminans was exploded in the ex- 
hauſted Receiver with a conſiderable noiſe, by 
the Sun-Beams caſt _ ix with a burning 

F] 


Glaſs 3 and a quarter of a grain being let down 
by the Turn-Key upon a piece of Iron red hot, 
it exploded with a flaſh, which was viſible 3 
the place where the Experiment was tryed be- 
ing purpoſely dark ; and a yellowiſh powder 
- was ſcattered about the Cavity of the Receiver. 


DG SVIL. Flame and Ar, 0 
DOE 5 ol 
The II. TO'T L E. 


Of the difficulty of preſerving Flame 
without Air. 


EXPERIMENT TI. 


Lowers of Sulphur being kindled npon a of be 
metalline Plate and convey'd into the Re- foming 
ceiver, when the Air began to be ſucked out FL 


gradually decay'd, till at the laſt, the Receiver 
being totally exhauſted, the Flame was extin-= 
pviſhed, and upon a reingreſs of Air, it only 
began to ſmoak again. 


EXPERIMENT Il. 


A larger piece of Iron than that formerly 
mention'd, being made uſe of, and convey'd in- 
toa Receiver, a good quantity of Sulphur was 
let down upon it, which flamed conſiderably, 
and continued not only till the Receiver was 
exhanſted, but a little after, and till it ſeemed 
to be extinguiſhed for want of fuel. 

In trying of which Experiments, the follow- 
Ing particulars are to be obſerved. Firſt, that 
the Iron is placed on a Pedaſtal of Tobacco- 
o_ not too near the Glaſs leſt it ſhould 

reak it, Secondly, upon the concave Surface 
of the Iron, we placed a Convex-ſhell which 
Was _ like a flattiſh bottom, to keep the 
Ha ne from having too largea Surface, and con- 
ſequently from conſuming too faſt, Thirdly, it 
Will be convenient, for the more commodions 
diſcern- 


—_ ” 


. 
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diſcerning of the Phznomena of this Experi 
mene to try it in a dark, place. And fourthly, 
it is convenient to advertiſe that the Sulphur 
frequenily ſo obſcures the Glaſs with its fumes, 
which partly ſtick to it, that ſometimes it 
is very difficult to diſcern what —_—_— with» 
in the Glais, Fittuly, ic is requifte the Heat 
of the Iron ſhould Ve conſiderable, that the 
Flame of the Sulphur may be more laſting 3 
the flaming of it depending on the Heat of the 
Iron, and not the force of its own Flame. 


EXPERIMENT 1. 


A very volatile and ſaline piercing Liqugr 
being dropped upon filings of Steel, the Mix- 
ture grew hot, and emitred ont of the Vial it 
was contained in, very fetid ſteams, which 
would kindle at the flame of aCandle,and contirine 
to burn a good while;where we convey?d it into 
our Receiver, and upon the firſt Exſuction of 
Air it flamed :brisker than before 5 and like- 
wiſe npon the ſecond and third 3 bur after it, 
went out, it. would not be kindled again, the 
the Air was let in upon it. 


EXPERIMENT IV. 


SpiritofWine being impregnated with aMine- 
ral, which tinged its Flame,I convey'd it into the 
Receiver in a ſmall Glaſs-Lamp with a ſlender 
wick; and obſerved, that in half a minute after the 
Pamp was plyed, the Flame was extinguiſhed : 
But letting Air in and ont as occaſion required, 
I obſery*d;that when the Flame began to "_ 

one 
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of the Water ; except o moiſt Particles be- 


the Turn-Key being ſucceſſively drawn al- 
moft out, the Flame laſted a minute and a half, 
and ſ6metimes longer. The Turn-Key being 
taken out in the beginning,it laſted two minutes 
or better. A Pipe being bedded in the Ce- 
ment at the bottom of the Glaſs, and having 
at each end an open Orifice, almoſt of the big- 
neſs of that which the Turn-Key uſually fills, 
the Flame burnt very well,and would have con- 
tinned longer than it did if we would have per- 
mitted it. The Orifice at the top being ſtopped, 
the lo wer was left open, yet the Flame began to 
decay, but Air being blown in with a pair of 
Bellows, it was preſently refreſhed ag21n, yet 
in a minute after it was quite extinguiſh- 


% 


EXPERIMENT F. 


Tho? it is tanght that Naptha and Camphire ;; : 
will buen under Water, yet ! coul4 never find fn - 
that they would ; but three ounces of Gun 4 Wecer- 


Powder, a drachm of well urn: Charcoal, 
good Sulphur half a drachm,of choice Salt-Petre 
hear a drachni and a half, being all powdered 
and mixed together, a Quill or a Tobaccs- 
pee ſtopped at one end being filled with this 
lixture and kindled in the Air, would burn, 
til it was wholly conſumed, under Water, the 
force of the Flame keeping the Water from 
breaking in upon it at the open end. ln which 
Experlment Flame ſeems to be continued with- 
out, Air,there being no Air to preſerve it under 
Water, but what may be lodged in the Pores 


ty ixt 
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Of the 
flaming 
& Metal in 
Vacuo. 


———— 


twixt the Particles of the Nitre, in favour 
of the neceſſiry of Air to gar Flame, 
may be ſuppoſed to be rarified and form Air 
for a time, as the rarified exhalations which 
flow out of an e/Zolipsle, which are not true 
and permanent Air, but preſently return to 
Water again. 


EXPERIMENT FL. 


" Having placed the piece of Iron, ſo often 


made uſe of in our Receiver, we deſigned to let 


a parcel of Sulphur fall upon ir, but when we 
went to drop the Sulphur down, by accident 
it fell on one ſide the Iron; and whilſt we 
were conſidering what to do, we diſcerned a 
a blae Flame in the middle of the Glaſs, which 
continued mnch longer than that ot ordinary 
Sulphur, and when we opened the Receiver, 
we found that it was afforded'by a metalline 
fubſtance which lay melted iu ttic middle of the 
concave ſuperſicies of the Iron, being a compo- 
fition of Lead and Tin ; but tho? theſe Metals 
mixed, ſo opened the Bodies of each other as 
to yield a Sulphureons fuel for Flame in Yacuo, 
yet in the open Air they would nor. 
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TheM. TITLE. 
Of the difficult Propagation of aitual Flame 
in Vacuo Boyliano. | 


EXPERIMENT I. 


Having kindled ſome Sulphor, which was 
of a peculiar ſort, upon the Iron fo of- 
ten mentioned, I let down a piece of Sponk 
tpon it, when the Receiver was exhauſted; 
and by being contiguous to the flames it was 
turned into a ſubſtance as black and brittle as 
__, and diſpoſed to kindle when touched 
re. 


EXPERIMENT IL 
Another parcel of the ſame Sulphur being 
kindled in Yacwo Boyliano, Camphire, tho” in: 
open Air, diſpoſed to draw the Flame of 
Kip yer it was not kindled by hanging in the 
Flame of it. And a Match being partly dipped in 
Selphor,and let down upon the hot Iron,burnt 
& far as the Sulphur raoght, bat no further. 


EXPERIMENT 1!! and IV. 


. Having placed a piece of Paper upon the 
Plate of our Pump and whelmed over it a very 
clear and thin Receiver, we laid a train of 
Gun-Powder upon the Paper, and obſerved, 
that tho? by a good Burning-Glaſs, ſeveral 
grains would be exploded ; yet thoſe would. 

cm + not 


2283 Of the relation betwixt, &c, Book I. 
not kindle thoſe that were contiguous to th 
the Propagation of Flame ſo much depends on 
the free acceſs of Ar. And to confirm this, 1 
ſhall add, m_ a little 10 pps to 
try Gun-Powder, betng c and primed 
and ſuſpended in /acuo, tho” by the help of 3 
Burniug-Glaſs the priming would be exploded, 
yet that would not kindle the Powder contain'd 
in the Box; but when the exhauſted Air ws 
let in again, and the Pan new primed, tho” the 
Receiver was ſhut, it would in that cloſe Air go 
off readily ; and alſo in the open Air, 


EXPERIMENT F. 


Gun-Powder being put into two Bubbles,one 
of which was exhauſted and the other not, 
they were placed upon Live-coals, upon which, 
when they had ſtood a while, they where both 
burſt in pieces, but without the appearance of 
any Flame, which effe& ſeemed to depend -0n 

viz, That the Heat of the coals aQted 
not only on a few grains of Powder at once, but 
upon the whole Area, fo that every Particle 
being equally ated on, as to ſenſe, they were 
exploded at the ſame time, fo the Focus of a 
Burning-Glaſs ating uniformly on Aurwum Ful- 
minans, cauſes it to explode at once, but it may 
be ſo ordered, that the Focus not ſufficiently 
warming one Part, a partial exploſion will on- 
ly caſve. 


CHAP 
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CH AP. XVIIL 
New Experiments about the relation betwixt 
Air «and the Flamma Vitalis of 
Animals. 
EXPERIMENT LIL 
Eified Spirit of Wine contained ina Glaſs- , fvimats 
Lamp with a thin Wick, and at the ſame Receivers | 


time, a ſmall] Green-Finch, being both convey- 2:6 Hame 


ed into a Receiver eighteen Inches high, and 
which was large enough to contain about twen- 
ty pints of Water, the Flame of the Lamp was 
ctinguiſh'd at theend of two Minutes; but the 
Bird being brisk at the end of the third Minute, 
was taken out, And when the Bird recover'd 
again,the Experiment being repeated, the Flame 
was extinguiſh'd in two Minutes, but the Bird 
continu'd well longer. The Experiment being 
again ed with two Lamps, they were 
both extinguiſh'd in a Minute, but the Bird con- 
tinved well five or {x times as lon 
A Mouſe continued well a long time after the 
Lamp was extinguiſh'd. And the ſame Mouſe 
ſhut up in another Receiver with a Wax- 
le, ſeemed to have received no damage 
ten Minutes after the Candle was out, tho?” the 


Air was clouded with the Smoak af it. 


Q gz EXP Ev 


Air. 
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EXPERIMENT ll. 


A Gold-Finch and a Piece of a Candle being 
included in a Receiver, large enough to hold 
two Galons, the Candle was extinguiſh'd in 
two Minutes ; but the Bird in that ſmoaky Air 
continued well a good while after. And the 
like ſucceeded with a wax Taper in another 
Receiver, Being ſhut up with a piece of a Can- 

 dle in another Receiver, which the Air wg 
drawn out of, the Bird out-lived the Flame, 
but not without Convulſions. And the like ſuc- 
ceeded with a wax Taper. 

The ſame Bird being included with a piece of 
Charcoal two Inches long, ' and half an Inch 
thick, when the Air was ſo far pumped ont, 
that the Coal was paſt being renewed by letting 
in the Air, the Bird was ſick, but preſently re- 
cover'd, And the ſame Experiment was re- 
peared with the like ſucceſs. Whether the Fire 
and Flamma vitalis of Animals feed upon di- 
ſtin& parts of the Air or not, and whether 
the former deſtroys its Pabulum ſooner or not, 
| ſhall leave to be conſfider'd. - 


EXPERIMENT Ill, IV, andV. 


Of the vin. It being the opinion of ſome, that the ſhin- 
img of Glow int; of Glow-worms proceeds from-a kind of 
Worms. EffulGon of the Biolychnium, or Vital Flame | 
ſhall {ubjoin, That Glow-Worms being inclu- 
ded in a Receiver in the Dark, as the Air was 
exhauſted, their Light was diminiſh'd, and as 
it was let in again, renewed. And ar * _ 
, | oul 
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ſhoold depend on the Glow- Wot mi di awing the * 
luminous Part of its Body into the dark Part, 
and ſo obſcuring it, I encloſed the luminons 
Parts by themſelves, and obſerved the ſame 
Phenomena as before; fave that, upon the Re- 
ingreſs of Air, they ſeemed more lucid than 
before. The like Experiments being repeated 
with a dead Worm, 1t at the firſt retained its 
Light when the Air was exhanſted, but after a 
while it diminiſh'd and increas'd as the Light 
of a live one, only it ſhone more vividly, and as 
the Light of the live one was a greeniſh blue, 
ſo-this afforded a white yellow. 


EXPERIMENT Fl. 


+ A Mouſe being weighed alive, and then 
ſtrangled, tho? nothing tell from him, he ſeem- 
ed'7; of a fraifi" lighter when dead. Anda 
yoing Catlin"of about tenor el:ven Ounces 
weight, loſt four grains of its weight whilſt a 
ſtrangling, Co many ſabtle parts being evapora- 
ted by its violent Struglings. $9 that rhe com- 
mon” Tradition that Animals are heavier when 
dead than alive holds not true. To this Expe- 
riment, I (Hall add, that having encloſed Silk- 
Worms Eggs, - and thoſe ſmail Iaſe&ts which 
tori to winged Inſects, and form Gnats, in a- 
cuo,” neither of them hatched or generated as 
ia the open Air. 
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New Experiments Book IV. 


CH AP.: XIX. 
New Experiments about Exploſions. 


HE Learned Dr. Wills, and others hay- 


ing endeavour'd to account for ſome Phe. 
nomena 4 Exploſions, I ſhall lay down the fol- 


lowing inſtances of Exploſions made by Liquors, 
EXPERIMENT I. 


Strong Spirit of Nitre being put into a Bolt. 


" head, to the quantity of an Ounce, upon the 


Afﬀeſion of Spirit of Wine, part of it flew up 
to the Ceiling of the Houſe, and dropping 
down upon a Man's Skin burnt him terribly ; 
and as Spirit of Wine was ſucceſſively poured 
in, it grew intenſely bot, and. emitted red 
Fumes, which would take Fire at a Candle held 
a quarter of a Yard from the Mouth of the 
Glaſs, and would burn there *till blown out. 
And an ounce of Spirit of Nitre being convey- 
ed into another Bolt-head, and a Bladder tied 
over the top of it, which contained Alkobol of 
Wine, a little of it being poured into the Bolt- 
head, it cauſed a vehement Exploſion, by which 
the Bladder was preſently expanded, and the 
Fumes preſently made their way out in the form 
of an Orange-colour'd Smoak. 


EXPERIMENT Il and Ill, 


Oyl of Vitriol and Oyl of Turpentine being 
ſhaken together, produce a ſtrong m_—_ 
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and an Expanſion or Exploſion. The Blood of 
Files and Sea-Monſters is aQually cold, and yer 
they move very violently ; wherefore in favour 
of thoſe that believe Animal Exploſions, I ſhall 
add, that if Oyl of Vitriol and Sal- 4rmoniack 
be mixed gradually, the one being contained in 
a Bladder, and the other in a Bolt-head, to 
which it is tyed(as in the firſt Experiment)when 
the Sal- Armoniack falls upon the Oyl, it. will 
canſe a violent Exploſion. | 


Ls 


CHAP. XX. 


New Experiments concerning the relation be- 
twixt* Light and Air, in (bining-Wood 
and Fiſhes, Communicated in the Tranſ- 
ations of Jan. 6. 166z. 


EXPERIMENT I. 


A Piece of good ſhining Rotten-wood, he- Of the rela- 
t A. ing conyeyed into our Pneumatick En- Ro ods 
gin, at the ſeyenth Suction it began to grow and Ar. 
py dim, and at the tenth it quite loſt its 

gar, | | 


EXPERIMENT lIl.. 


-But as ſoon as the 'Air was let in again, the 
Light appeared again like a little Flaſh of Light- 
ning, and more vivid than before. Theſe Ex- 
periments being a ſecond time tryed, the _ 
was diminiſh'd at the ſecond ExſuQtion, and at 


the 
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the ſixth diſappeared, which was but fix Mi. 
nutes from the firſt Exſuction. 


EXPERIMENT 1. 
In a third Tryal, the Wood. having been 
kept in Yacuo half an Hour, recover'd its Lumi- 
nouſneſs upon a re-admiſſion of the Air. 


EXPERIMENT I, 


A ſhining Body heing included in a Receiver, 

and the Air exhauſted ?cill the'Body had almoſt 

loſt its Luminoofneſs,* we lefr it ſome time in 

that rarify'd Air, aud obſerv'd that the Light 

ne diminiſt'd, tho? the Receiver was no 
rthec exhauſted, | 


EXPERIMENT. FV. 


Having included ſhining-Wood in ſuch an 
Inſtrument as Mr, Hook hath invented to com- 
preſs Air, | found, that tho? the Air was fqt- 
cibly compreſſed, the Light was not ſenſibly 


Impaired. 


EXPERIMENT 7/1. 


Shining-Wood being included in a ſealed 
Glaſs, for two Days retained its genuine Lu- 


_ but the third Day the Light was more ob- 
re. 


EXPEs« 


KK. \ Logbt and: Air, &c. 
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EXPERIMENT 7/1. 


What effe&ts the exhauſted Receiver would 
have had on Bolonian Stone, Diamonds and 
Gow-Worms, 1 had not opportunities to try : 
fant a piece of red hot Iron being ſtuck in To- 
bacco-pipe-Clay, and convey'd into the Recei- 
yer, there was no ſenſible effe&t produced by 
evacuating or repleniſhing the Receiver, 


EXPERIMENT V1. 


Wood being incloſed in a Glaſs hermetically 
ry. and that'convey'd into the Receiver,the 
s of Light were equally viſible through the 
yacuonus Medium, 33 through the Air whea let 
1n again. 


EXPERIMENT IX. 


We took a Glaſs Tube ſealed at one end, 
and putting a piece of ſhining- Wood into it, 
we propped it with a Cork,to keep it from fal- 
ling out 5; which being done, we inverted the 
open end of. the. Tube into ſtagnant Mercury, 
and conveying it into a Receiver, we exhauſted 
the Air, that that in rhe Pipe by expanding it 
elf,” might make' irs way out, through the 
- Quick-filver 3 which being done, we obſcrved, 
that the Wood: which Joſt irs Light in: the rari- 
hed Air, recover*d it 'again, when by the Preſ- 
{ore of the externab Air the Mercury was buoy- 
&d pp within two Inches of the Woog, the rari- 
t9*9" Air being thereby: condenſed _ = 

| E -_ 


Of the relation betwixt Book Ty, 


EXPERIMENT X. 


A ſhining Fiſh. which was very vivid, loſt 
much of its Luſtre, when the Air was drawn 
out ; and a ſmall piece of it, which was leſ 
luminous loſt its Liehti in anotherReceiver, but 
recover'd it again, when the Air was let in a 


gain. 
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EXPERIMENT Xl. 


To try whether the Fiſh which retain'd its 
Light in ſome meaſure, did it opon the account 
of ſome peculiarity in its Nature, I encloſed a 
large piece of Wood in a Receiver, but it loſt 
its Light i in Yacuo, and regained it when the 
Air was let in again. 


EXPERIMENT AMI. 


Rotten ſkining Fiſhes being included in Vacuo 


twenty four boars, they regained their Light 
again when the Air was let in. 


EXPERIMENT All. 


— C—_— bow muchPutrifaQtion contributes 

Hg poor ya rw Pia. 
Qion, I a 
Air a leeds before the worry gt ET 
laminous, I included another in Yacuo, Shu 
whether the Fiſh would grow luminous there, 
or whether, tho? it appeared not to be ſo, yet 
yhen the Air was let in it would diſcloſe its 


Light 
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ight ; bot the Attempt being twice made, 
-- nh hat hr rae by the breaking of the 
Glaſs 3 and the other, by the peculiar Qualities 
of a Fiſh, which in the Air grew not luminous 
in the uſval time, nor much beyond it. 


EXPERIMENT XIV. 


A ſhining Fiſh being immerſed in Water in a 

wide moutt'd Glaſs, was not at all affected, 

n the exhanſting of the Receiver, or when 
Air was let in again. 


EXPERIMENT AMV. 


A ſhining Fiſh, which loſt not its-Luſtre up- 
on the exhauſting of the Receiver, was kept in 
Vacwo forty eight Hours, in which time it loſt 
'its Light wholly, *till the Air was re-admitted, 
and then it ſhone igain ; but the Receiver being 
a ſecond time exhauſted, it loſt its Light in four 
_—_ but renew'd it again upon a re-acceſs of 


The ſuddenneſs of this renewed Light, put 
me in mind of thoſe Lights which are ſometimes 
ſeen in Vaults and Caves newly open'd, and up- 
on the firſt ingreſs of Air; but thoſe are not ſo 
hſting, by reaſon of the leſs tenacity of the 
ſubſtance which yields thoſe luminous Rays. 

Another Fiſh being included in FYacuo three 
days, renewed its Light when the Air was let 
in; but a third did not recover its luminous 
quality till it had remained ſometime in the 
Air, And two other ſhining Fiſhes, being in- 
cluded three Days in Yacuo, when the Air = 
et 


- 
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Jer in again, that which was firſt moſt vivid, 
recover'd its Light firſt z aud the other ſome. 
time after. f 


—_—_} _— 


CHAP. XXL. 


| Oblervations and Tryals about the reſemblax. 
ces and Differences between « burning Cod 
and ſbining Wood, Communicated in thi 
Tranſattions of Feb. 1664. 


—__— 


Reſemblances. 


Reſemblan- 1, B OTH of them afford Light. 2. Both of 

wy: them require the preſence of the Air to 

Wed. Continne their Light. 3.Being deprived of Light 
by withdrawing the Air, they recover it again' 
upon the re-accefs of it.4.Both of them will 
their Light in Water. g.Coldneſs of the Air ex- 
tinguiſhes not their Light ; for, ſhining Wood 
being pur into a Glaſs Tube ſealed at one end 
and that placed in a frigorifick Mixture, "ll 
Water contained in another Pipe was froze, it 
ſill continued Light, tho? a ſhining Fiſh loſt its 
Light in a quarter of an hour. 


Differences. 


Their Diffe- 1. A live: Coal would be extingviſh'd by 

rence). Compreſſion, but ſhining Wood will not, 

2. Shining Wood will recover its Light when 
the Air is let in again, but a Coal will not. 


3, Shining 


. 


"Bl Cup. XX1. | ſhining Hood compared. 
| RO 
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wood will coative to give light in 
Glaſs, but the Coal will not. 


4. A Coal emits ſmoak, but the other does 


nol. 
5. A Coal conſumes, but the other does not. 
6, A, Coal is hot, but ſhining wood is not 


warm, which I diſcovered by applying to the 


ſhining wood the Ball of a Weather-Glaſs de- 


is contained a Pendylons drop. 


ſcribed in the Hiſtory of Cold, in whoſe Stem 


bo —— 


CHAP. 


XXII. 


Some Obſervations about ſhining Fleſh, com- 
municated in the Tranſattions of De- 


cember 16. 


1672. 


Neck of Veal which was obſerv'd one 


Night to be Luminous in the Larder, ” 


afforded the following Phznomena in a dark 


Room, 


3. It ſhone in ſeveral places; thoſe ſhining 


ſpots varying likewiſe in bigneſs and form. 


2. The Parts which ſhone moſt were thoſe 
grilly or bony places which the Butcher's clea- 
ver had paſt, And we perceived likewiſe that 
the Medulla Spinalis did ſhine. One place of a 
Tendon ſhone, and ſeveral ſpots in the fleſh 
diſtant from the Bone. 

3. By the light affo: ded by theſe ſpots,] could 
diſcern ſeveral Letters in the Title of the Phi- 
loſophical Tranſactions ; the moſt vivid Rays 


| being ofa greeniſh blue, like the tails of Glow- 


WOrms. 


we 1 i 


A Fieſb 


hich ſhines 
in the dark 
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rms. Neither a Weather-Glaſs or the touch 
could diſcover any more Heat in thoſe Party 
RG nor were they in the leaſt py. 
trid. 

4. The window of tlie Larder is Northward; 
and the floor a ſtory below the Kitchen, and 
ſeparated from it only by a Boarded floor. 

5. The Wind was high; and South-weſt, the 
Air being hot for the ſeaſon. The Moon was 
paſt its laſt quarter, and the Mercury in the Be 
rometer ſtood at 29 Ys Inches. 

6. A piece of a ſhianing bone being cut of 
the thickneſs of half a Crown fhone on both 
ſides,and the place it was cut off ſhone likewiſe 
_ eFtk Ln fits light b 

; F oft ſome of its light by rubbing; 
bur imparted no light to my hand : x 
Fleſh being preſſed betwixt two pieces of Fleſh 
it loſt ing of it's Li 

8. A piece of it, having lain a quarter of an 
hour in inflamable Spirit of Wine loſt its Lu- 
minouſneſs ; but in Water it continued an hour 
without being impaired. But being convey'd 
into our Pneumatick Engin, it was diminiſtted 
gradually and conſiderably. 

9. I obſery'd ſeveral Luminous places in a 
Leg of Veal brought out of the ſame Lar- 

er. 
10. A piece of Veal kept all Night in a Phial, 


ſhone in the Morning, and continued its Light 


ill the ſixth Day at Night. 
11. A Pallet hung up in the ſame Larder, 
appeared alſo to be Luminous. 


GHAPF 


CHAP. XXIIL 
Obſervations of « Diamond that ſhines tn 


the dark. 
H 


Aving met with a Diamond, which, tho* 
it would not yield light in the day, 


[ thought it would be of no ſmall uſe in explain- 
ing the abſtruſe Nature of Light. And tho' a 
great many think it no rarity, that there are 
Carbuncles and Diamonds which ſhine in the 
dark, yet there are ſome who deny, that there 
areany ſhining ſtones at all,as Boetis de Boot 3 
de Laet, and Olaus Wormius,- yet Va- 
tomamus and Garciar ab Horto, pretend to 
be Eye witneſſes of Carbuncles which ſhone 
in the dark; and Marcus Paulus YVenetus tells 
that the 'King of Zeilan ' had a Rubie as 
as a Man's arm, and a Palm long, And 
two Ruſſian Coſſacks tell vs, that they heard 
from the People of Cottay, that their King had 
a Rubie which would ſhine Night and Day. 
And Benvonuto Cellini, an Italian Writer, 
Ives us an account of a Carbuncle which affor- 
a conſiderable Light in the Night. And 
we our ſelves have been informed of a ſhining 
ſubltance found in Scotland. 

And I am further told, that a Dutch Admiral 
had a Diamond, which when he opened a Coffer 
tader Deck in a dark Room, would ſhine by 
its native Light, which is the more ſtrange, he- 
cauſe that is a much colder Climate than the 
Eaſt-Indiesz fot it is obſervable, that wattfith 

R * much 


would afford a conſpicuous light in the Night, md 


Obſervations of a Diamond Book 


much contributes to the ſhining of ſuch ſtones, 
ſince rubbing will cauſe ſome to ſhine, which 
when . cold will not; which makes me the lek 
doubt of what is ſaid of right Turquots, wiz, 
That it changes colovr as the wearer is lick of 
well, and loſes irs ſplendor after Death, which 
is atteſted by the Obſervations of Boetius 4c Bd 
and Olaus Wormins ; and tho* Antonio Neri 
us, that a Tiquots diſcoloured and grown 
white, will regain its colour, if immerſed in 
Oyl of ſweet Almonds, yet Jormins tells us 
that a Nephritick ſtone being dipped in a De- 
coQtion of herbs loſt its virtne. And it is ob- 
ſerved, that the Texture ot Oculus Mundi wil 
be ſo changed by being left in Water, that 
from Opacous it will become Tranſparent, 
which acquired luſtre it will ſoon loſe in the 
Air. | 


Obſervations made on Mr. Clayton's Diamond, 


It was a flat Table Diamond 3 of an Inch 
long, and leſs in breadth, of a bad Water, and 
leſs vivid in the day than other Diamonds, 
being blemiſhed with a whitiſh- Cloud about 
the middle of it, which blemiſh-covered near 
a third part of the ſtone, 

This Diamond being looked upon in a ſhady 
place in the day, and alſo with a Microſcope, 
neither any thing peculiar in the ſtone, nor a- 
ny light was perceived, 

Secondly, when the Candle was removed 
in a dark Room, it did not ſhine without be- 
ing rubbed or otherwiſe prepared. 

Thirdly, 


Chap. XXIIL that ſbines in the dark. 


Thirdly; I could neither produce Light by 
mibbing together two Pebbles, nor by a vehe- 
ment attrition of Rock-Cryſtal, nor by two 
Diamonds, as by this ſtone. 

Fourthly, it was hard enough to grave upon 
Rock-Chryltal with it, and was endewed with 
an Electricity. 

Fifthly, by rubbing it in the dark; it would 
be excited to ſhine like rotten wood, but much 
fainter than the ſcales or ſlabher of a Whiting, 
or than Glow-worms ; and ir preſently ceaſed 
after the attrition was ended. But being rub- 
bed briskſly it would continee its Light much 
longer, ſo that it laſted eight times as long as 
it was a rubhing 

Sixthly, holding it near a faint fre excitel 
Its Luciferous Quahties a little, but by holdingir 
near a Candle it was more arparently excited in 
a dark Room; and it acquired a little glimmer- 
ing by being Held near a red piece of Iron, as 
alſo by being contiguous to my naked Body 
ſometime. | 

Seventhly, by being rebbed till it acquired 
Luciferous Qualities, it was alſo EleQriczl, but 
not when it was excited to ſhine by the Heat of 
the Fire or a Candle. 

; Eighthly, atcrition varied its Luciferovus Qua- 

lities, as the Cloath varicd in colout ; but on 

white and red it ſucceeded belt. Ir was like- 

wiſe excited in ſome meaſure by being rubbed 

upon a white wooden Box ; and a purely glazed 

earth, which excited it much berter than any 
her Body except white ones. 

Ninthly, whea it was excited, being plunged 
Into Water, Spirit of Wine, Oyls ot all ſorts, 
R Acid , 
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Obſervations, &c, Book I, 


Acid Spirits, and Alkalizate Solutions,none of 
them deſtroyed its ſhining properties, but 
when it was taken out of the Water it was not 
ſo eaſily excited as before. 

Tenthly, neither Spittle nor warm Liquor 
would extinguiſh its Light 3 but being rubbed 
with a tranſparent horn, I could diſcover Light 
through it, and ſometimes little ſparks of fire, 

Eleventhly, being rubbed upon a blue Glak, 
the faint Light was not viſible through it, bat 
_ firſt excited and then applyed to the 
Glaſs, the Rays were tinged in their paſlage 
through it. 

Twelfthly, by preſſing it hard upon a = 
of white Tyle it became Luminous, as alſo it 
diſcovered a ſhort Coruſcation when [l p! 
my finger upon it - And if I thruſt or ſtuck the 
point of a Bodkin againſt it, it would diſcover 
a ſhort, but not a laſting Coruſcation, ſo that i 
Light ſeemed to be promoted by preſſure 
ther than attrition. , 

The ſame Experiments deing tryed with 6 
ther precious Stones, ſomhe Diamonds would 
by attrition be brought to a glimmering Light, 

but others would not ; but neither the other 
precious Stones, nor Artificial or Natur 
Lie. would afford the leaſt glimmering] « 
$411 


Cap. XNIV. The Arid Nodtilucs, 


C H A P. XXIV. 


The Aerial Nottiluca,or ſome new Phenome- 
ns; and 4 proceſs of a Fattitioas ſelf-ſbining 
ſabſtence. 


| | gmt are either natural, as Glow- 


> Fa 


Fiſhes; or artificial,which are the chief ſubje&t of 
this diſcourſe; and are either, Firſt, ſuch as 
will retain a Lucidneſs ſometime after they have 
been expoſed to the Sun-Beams, as the Bolonian 
None, and Phoſphorus Fermeticus of Balduinus, 
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for it is preſently excited in the Sun-Beams, 
and even at the flame of a Candle, and couti- 
nnes to ſhine a conſiderable time in the dark”; 
yet this advantage the Bolonian Stone hath above 
the other, that it retains its Virtue of being 
excited much longer. Or, Secondly, ſelf-ſhin- 
ing ſubſtances, ſuch as are uſually called Nb#i- 
ka; and are either conſiſtent or liquid, ſuch 
s Mr. Crafft brought to London, the conliſtent 
one being of a gummy Nature and conſtantly 
licid ; but the other apt to vaniſh, if expoſed 
to the open Air. To which I ſhall add, one of 
oy own preparation, which does not ſhine it 
i, bur when expoſed to the Air, the Effiu- 
914 mixing with it became lucid, which there- 
| call the Aerial NoGiluca: In preparing 

of which, from ſome Parts of a Man's Body, 
if was not only difficult to hit upon the true 
of Heat, but the Veſſels in which it 
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worms, ſome ſorts of rotten Wood and 4rria/N 


which may be made of Chalk, the latter of 
which ſucceeds much better than the former ; 


' 1 be Aertat Noctuuca. Book 1V, | 


© was raiſed by Diſtillation, being not able to hold 


out ſo long as they ſhould, ' we were forced to 
ſave the Lyciferous matter, by ſmall parcels 
and in diſtin& Vials. 


Obſervations made on the Liquor which was con- 
taind in the ſecond Vial, which tho it was large 
enough to contain two ounces, bad but a ſpoon 
ful of the Liquor m it. | 


1. By Day-light this ſhining Liquor was not 
near Diaphanous, but of a muddy grayiſh co- 
lour. And when it was diſpoſed to ſhine in 
the dark, the Cavity of the Vial above the Li- 
quor ſeemed to be full of whitiſh fumes, tho' at 
other ſp cron ſparent. 

2. tal when cloſe ſtopped was not Lu- 
minous 1n the dark, but the LZsght or Flame ap- 
peared as ſoon as it was expoſed to the Air, 
and the Vial was unſtopped ; and that the Ac- 
cenſion and Propagation of this Flame depen- 
ded on the conta®t of the Air, appeared, ſince 
agitation would not kindle it, but when the 
Bottle was unſtopped the kindled Flame would 


gradually be propagated downwards ; and if a' 


tew Bubbles of Air were only let in by re- 
moving the cork alide and putting it cloſe in 
ayain, the Flame would appear upon the top 
of the fumes, without being able to propagate 
it ſelf mach downwards. To which Oblerva- 
tions | ſhall add, that when the Flame appeared 
it was moſt vivid the nearer the Air, and 
when it was extinguiſhed, it firſt diſappeared 
in the bottom, and then expired at the top. 
But when the Vial had been untapped, tox 
ome 
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hae time, when it was ſtupped again, the 
Air that had leiſurely inſinuated it felt would 
cheriſh the Flame for an hour or two. 

3. It was obſervable, that when the Air had 
been long pen'd up with this ſhining Liquor, 
the ſpring of ic would be ſo far weakned, that, 
when the Vial was unſtopped, the external Air 
would preſently ruſh in again, from whence ap- 

rs the Intereſt of the Air, ia promoting 
the ſhining of this Acry Nodiluca. 

As for the Reaſon why the Air ſhould. con- 
tribute to ſuch Phznomena, I ſhall offer the 
following ConjeQtures, viz. That' the Saline 
Parts of the Air, cauſed a Fermentation in the 
fumes of the Liquor, by which means, they 
being briskly agitated, are either convey'd to, 
or unite with the common ether, and affect 
the . Eye joyntly ; and tho' Mr, Craft's confi- 
ſtent No@tluca ſhines when cloſed up from the 
Air, yet that may be attributed partly to the 
Viſcouſneſs of the Luciferous matter, which is 
lefs apt to be diſſipated ; which I am the apter 
to. believe, ſince it being once expoſed to the 
open Air, it was conſiderably walted and was 
rendered much more violent ;. fo that it pro- 
duced conliderable effefts of actual Heat. But 
tho” 1 am inclined to believe that the Air con- 


the 
KN. 4 of 
Noctiluca 


tributes thus to the ſhining of theſe Ne&iluca?s, - 


by putting the Particles of the fumes into a 
brisk agitation, yct whether it acts immediately 
on the tumid matter it invades, or whether it 
dillipates it, or atts atter the manner of a Vital 
Spirit, or further, whether the Air uniting with 
theſe fumes forms a Budy fit to be agitated a- 

; bout 
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bout by the e/£tbey, 1 ſhall leave to be further 
inquired into. But to return to our Obſerve. . 
Lions. 

4- Tho! agitation before the Vial was unſtop- 
ped would not kindle the Light; yet when it 
was opened, it would be increaſed by it, And 
even when it was in its dark ſtate, if I poured a 
little of it upon my hand, and rubbed it with 
my finger, it would preſently become vivid, 
and emit ſtore of Luminous Rays, as well s 
fumes very offenſive to the Noſtrils ; and when 
I ceaſed to rub, and the Luminons Quality was 
loſt, it would be renewed again by a re 
attrition ; but in a little time its lucid Virtue 
would decay. 

5. Asfor-the degree of the Light of this 
Luminous. matter, it was equal with that of 
ſome rotten wood ; and it was obſervable, that 
the Rays of it were refle&ted but weakly by 
black Bodies, but appeared very lucid when in- 
Cloſed in white ones, tho? I could not perceive 
the Rays of it refleted from a rediſh Diamond 
or an Emerauld. This Light in reſpe& of it ſelf 
was Opacons, but tranſparent when held near 
—_ Light, and interpoſed betwixt it and 

Je. | 

6. I tryed whether the Sun-Beams would ex- 
cite thoſe fumes, which are Concomitants of 
its Luminouſneſs, but could not perceive them 
rais'd in the leaſt. As for theNature of thisLiquor 
I could not perceive it upon -my Tongue either 
Acid or Alkalizate, but Empyreumatical, al- 
moſt like that of Spirit of crude Tartar, its 
{mel} being like that of an Empyreumatical 
Oyl, compounded with a ſtink like _ - 
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ale Urine. It turned not Syrup of Violets 
as volatil Alkalies, or urinous Salts do; 
nor did it by other Tryals appear to be an A- 


cid. 

. This Liquor in its lucid State being agita- 
all ſeveral conſiſtent Particles being by that 
Agitation raiſed, and ſticking to the ſides of 
the Glaſs, appeared to be more lucid than the 
'Fumes. Having wet my Finger with this Li- 
quor, and rubbed it upon my Hand *till it be- 
came lyuminons, 1 immerſed my Finger in Wa- 
ter, vpon which the Light was extinguiſhed ; 
but when I took it out of the Water, and rub- 
bed it again, it became lucid as before. 

8. But twice I obſerv*d, that there was ſuch 
a peculiar Temper in the Air, that it continu'd 
to flame twelve or fifteen Hours after it had 
been ſtopped up. And at laſt this Liquor be- 
came ſo e, thab it wovld not yield Lighr, 
"ill its Parts were agitated by Attrition, or put 
into motion by the Heat of the Fire. 

9. To what Obſervations have been already 
made, I ſhall add the following, made on the 
Liquor contain'd in the firſt Vial; 


Obſervations on the Liquor contained in the 
firſs Vial. 


1. The Liquor being muddy ſhone ten hours 
after it was firſt ed into the Vial, and when 
the Vial was unſtopped the Fumes were put in- 
to a circular Motion round the ſides of the 
Glaſs, like a Whirl-wind ; which perhaps might 
depend in ſome meaſure on the violent Ingreſs 
of Air, vpon opening the Vial; tho? : have 

| | ome- 
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The Aerial Nothiluca, Book IV, 


ſometimes obſerv*d lucid Rotations of Matter 
inthe Cavity of the Vial, a conliderable time 
er ſuch Ervptions. 

2, The Flames which were afforded by rub- 
bing theſe Liquors, yielded white Fumes of a 
rank offenſive Smell; the Colour of the Flame 
being yellow, and tremulous in their Motion, 
and inconſtant, ſometimes flaſhing out more 
than at other times; but it neither burnt the 
Skin, nor ſinged fine Linnen : So that if any, 
it muſt reſemble that Flamma Vitalts which is 
ſuppoſed to reſide in Animals. 

3. A Pencil being dippeT in'this Liquor, and 
drawn upon white Paper, depoſed only its was 
try part 3 but the more gummy Matter in the 
Pencil being ſqueezed out, it ſeemed to burn 
like a Candle, and ſometimes ſhooting down- 


' wards, as if it were played about the Hairs that 


made up that part of the Pencil, which brought 
iato my Mind thoſe Verſes of YVirg!l, 


Ecce lewis ſummo de wirtice viſus Iult 
Fundere lumen Apex, taGuque innoxia molli 
Lambere flamma Comas, &c, MFEXneid. 


And it was obſervable, that this Flame would 
ſucceſſively appear and diſappear for a confide- 
1able time, and ſometimes when the wreathing 
of the Hairs was violent, the Flame would be 
accon:pany*'d with a momentary, tho? ſenlible 
Heat, yet it would not fire Gun-powder ; tho 
ſome ot the conſiſtent Matter, whilſt it was 
preparing, being taken out with a Knife, and 
the Knife rubbed betwixt the Thumb aad Fin- 


gers with a blue Calico Apron, . the Matter re- 
ceived 
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ceived ſuch an Impreſſion from that Atrrition, 
as put its parts into ſo violent a Motion, ' that 
two Holes were burnt in the Apron. Some of 
the Liquor contained in the Receiver, and di 
luted *with Water, turned Syrup of Violets 
green, and fermented with Acids. 

- 4 Some of this Liquor being contained in a 
Vial, and convey'd into our Pneumatick Engin, 
tho? the Air could not be fo far exhauſted, but 
that there was a ſufficient quantity left behind 
to kindle the Flame ; yet the Commorion occa- 
fion'd by Pumping, would be, as if it were 
ventilated, or blown'vp, and made to ſhine 
more vividly, And a piece of Paper moiſten'd 
with this Liquor, being convey'd into a Recei- 
yer,tho' by the Commotion of the Receiver,the 
Flame ſeemed to be ſtil] increaſed, yet in thoſe 
Parts betwixt the Folds it appeared to be much 
leſs than in the open Air ; and tho' when moiſt 
Air was let in again the Flame was extinguiſh'd, 
yet upon a removal of the Receiver, when the 
Paper was expoſed to the open Air it renewed 
its Flame, 

5. Some of this Liquor being at the firſt fil- 
tred, the Subſtance remaining in the Filtre be- 
ing encloſed with it in a wide-mouthed Glaſs, 
it became luminous when expoſed to the Air. 
And another piece of Paper being ſhut up in 
another Glaſs, when it was ſpread open in adark 
Place, ſeveral Flaſhes ſprang out inceſſantly and 
ſucceſſively, firſt in one place then in another, 
and were not only various in their Figures, but 
had frequent Emications and Tremblings. 

6. Some of this luciferous Matter being diſ- 
foly'd in an aqueous Liquor, which was tran- 
| ſparent 
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*" ſparent when it was ſetled, tho* a moderate A- 
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gitation would not Light in it, yet be 
ing ſet in a Sand- in a Bolt-head *till the 
Ball was too hot to be touched with ones band, 
I cauſed it to be removed into a dark place, and 
found that it had acquir'd a manifeſt Lumi. 
nouſneſs, —__— —— variouſly agits- 
ted and broke, ſeveral Flakes of Light aſcended 
to the top of the Stemz\, and when the Liquor 
was agitated *rill it way ſpread over the inſide 
of the Ball and part of the Stem, it was adorn» 
ed with lnciferons parts of Matter, which 
twinkled like ſo many Stars, and deſcended in 
Lines, ſome of which were very oblique and 


ec 
7. Oncel obſerv'd, that when the Liquor 
contain'd in a Bolt-Glaſs was not very hot, ha- 


ſide, and {j all over the Cavity of the Ball. 
And to what hath been obſerv'd, 1 ſhall add, 
that ſome of this Liquor baving been hermeti- 
cally ſcaled up, it retain'd its luciferous Quali- 
ties a long time. 

8. The way to make the Phoſpborus Bal- 
duins, is the following, viz. Having difſol- 
ved fine white Chalk in Spirit of Nitre, or 
clean Agua fortis,it muſt be fltred through Cap« 
paper, and the clear Solution is to be evapora+ 

1 *till there remains a.dry ſubſtance z which 
wo. hyde aw the inſide of a round Veſſel 
which will endure the Fire, you are to giveit a 
peculiar degree of Heat ; and which commonly 
requires a convenient ſhaped Veſſel, whereby 
the Flame or Heat may be reverberated, *till 
the Matter hath acquired a dipoition to retain 
Lypit 
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ving given it arude ſhake, a Spark roſe on one 
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Light ; and then the Veſſel muſt be covered 
with a Glaſs or fine Cryſtal Cover, to keep it 
from the outward Air. 
10. TheProceſs which we took to make our 
Aery NoGiluca was the following 3 We took a 
erable mow of putrified Urine ; which 
was diſtilPd *till all the ſpirituous Parts were 
drawn off; after which the ſuperfluous moiſture 
was alſo abſtracted, till the remaining Sub- 
ſtance was brought to the Conliſtence of a thick 
Syrup, which being well incorporated, with 
three times its Weight of white Sand, the Mix- 
was put into a ſtrong Retort, to which a 
e Receiver was joined in a good meaſure 
filled with Water : Then the two Veſſels being 
carefully luted together, and a naked Fire being 
gradually adminiſtred for five or fix Hours, 
that the P ick or Volatil Parts might 
come over firſt, When this was done, the Fire 
was increaſed, and at the length for five or ſix 
Hours, made as ſtrong and intenſe as the Fur- 
nace was capable of giving; by which means 
ſtore of white Fumes came over, almoſt 
thoſe that appear in the Diſtillation of Oyl 
of Vitriol, w-1. are they are paſt, and the 
Receiver grew clear, they were after a while 
ſucceeded by another ſort, which ſeemed, in 
the Receiver, to give a faint blueiſh Light, al- 
moſt like that of little burning Matches, dipt 
in Sulphur, And laſt of all, the Fire being ve- 
ry vehement, a more ponderous Subſtance paſ- 
ſed over, which fell to the bottom of the Wa- 
ter, which being taken out, appeared to be 
luciferous, But whether the ſhining Faculty de- 
pends on the volatil and ſpirituous Parts ” __ 
nim 
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Animal Liquor, or of the fixed Salt, and pon. 
derous fetid Oyl, 1 ſhall not determine, %1 
further ſatisfy*d by Obſervations. , 


An Appendix to the eerial NoQtiluca, 


x. Some luciferovs Matter, that had a long 
time loſt its-ſhining Faculty, being heated by the 
Fire, preſently ſhone vividly enough, and con- 
tinu'd to do ſo whilſt it was ſufficiently warm; 
but in a few Weeks, it likewiſe loſt this Diſpo- 
fition of Heating. And tho* ſome conſiſtent 
Matter had loſt its Power of ſhining, yet the 
Superficies being take off, the Matter that lay 
under it rubbed upon my Hand would preſent- 
ly become luminous. 

2. - Tho? this luminous Matter be not fecy- 
lent, yet it uſually leaves ſome of its gummy 
Parts ſticking to the ſides of the Vial, which 
may be diſcover'd by heating the Vial, or if it 
be broke in pieces, and agitated in another 
Veſſel; for by that means, the Parts being rub- 
bed one againſt another, and variouſly placed 
with their ſides upwards and downwards, they 
would every way diffuſe a clear Light. 

3. A twelfth part of a Vial being filled with 
a liquid Phoſpborus of another kind, fo that a 
greater quantity of Air night be contained ih 
It, it continud to ſhine without unſtopping the 
Vial, And I ſometimes obſerv'd ſeveral Exha- 
lations like Clouds, or Aggregates of Smoak, 
to roll to and fro in the Cavity of the Veſſel ; 

and would grow much more lucid upon ſha- 
king the Vial. 
4 When 
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4. When it had loſt its Light for ſome time, 
it filled the Cavity of the' Vial, when unſtop- 
, with Fumes, which like thoſe of the other 
No#ilhca's, appeared white in the Light, and 
lominous in the Dark. A Bolt-head half full 
of this luminous Matter being ſealed up herme- 
tically, it continued luminous fix Days and 
Nights 3 and when a great part of the Liquor 
was poured off, the remaining Sediment being 
ſpread about the ſides of the Glaſs, by inverting 
it, they appeared like ſo many bright twinkling 
Stars in a clear Night. 


CHAP. XXV. 


New Phenomena exhibited by an Ity NoCti- 
luca, or 4 ſolid ſelf-ſhining Subſtance ; 
and firſt, ſome Qualities of the NoEtilu- 
ca it ſelf. 


\vi'g by a method, not unlike that ta- ;,,, owe 
ken to produce the Aerial Nodiluca, ob- ities of the 
taw'd a conſiſtent ſhining Subſtance, 1 obſerv'd ROT 
the following Qualities in it; and, firſt, It came 
over in Diſtillation in little Grains of different 
Shapes and Sizes, and moſt comimonly irregu- 4 
lar, being void of Colour, and when held a- 
gainſt the Light, tranſparent ; and the greater 
Pieces looked fo like Ice, that for that reaſon | 
called it the Icy No@iluca. But tho? generally 
ir'was colourleſs and tranſparent, yet ſome 
ſmall Pieces were Opake, and of various Co- 
lours compared with each other. 
2. This 
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The ye 
ities 

Water in 
which it 
had been 
immer ſed. 


+. This Nothluca is heavier in Specie thasl 
Water 4 and tho' conſiſtent, yet not ſo hard y 
common Ice; but it is brittle, and may he 
- xe upon a ſolid Body, like the unmelted 

allow of a Candle, it may be melted in hot 
Liquors without waſte, but in the Air a great 
Part of it will be conſumed. As to ſenſe it is 
Cold ; but is of ſuch 'a Texture that it eakily 
becomes hot upon agitation. 

3- When held in the Air it yields a vivid 
Light if wet over, and when firſt expoſed to 
the Air, it not only ſhines, but emits ſtore of 
Effluvia, as long as it is kept there 3 when it 
is immerſed in Water it ceaſes to ſhine and al 
ſo to ſmoak, but as ſoon as it is taken out, it 
begins a-freſh, and if part be immerſed and* 
part above Water, the latter will ſhine vividly 
tho? the other will not. 

4- The Water in which this NoGiluca had 
been ſometime immerſed, had aſtrong and pe- 
netrant taſte like a Mixture of Brine and Spi- 
rit of Salt, and reliſhed a little of Vitriol. Be- 
ing oh - a ſmall rn Tone of __ 06> 
ver lighted Coals and aſhes, it evapora 
ry ſlowly, and would not ſhoot into Cry 
nor afford a dry Salt ; bat coagulated into 8 
ſubſtance like a Gelly, or the whites of Leg 
which would be eaſily melted by Heat. W 
kept on a hot fire it would firſt boil, and then 
make a crackling Noiſe, and the Exploſions 
would be accompanyed with flaſhes of fire 
and light, which if they were ſmall were g&+ 
nerally blue, like flames of Sulphur, but” more 
vivid, and ſometimes blver ; but the greater 
fakes appeared yellow and very — 
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| Sa Phenomena ared; likewiſe for 
ime-time after the Veſicl-was taken off. When 
this-matter was almoſt melted by Heat, if ic 
to cool; it acquir'd. a roſnous 
__ reworking oy Flame of a _— 
= wo r, it acquir? 
EDA 
Be Liner Lf) 
oy molrm nem boy 
ifwoutd afford the ſame Phznomena 
but ſome of the Matter whictr before broke ont.in 
flulkes, ſometiaies ' roſe only in: the form. of 
Smoak, of a rank Smell. And tho? ded Flat 
of this Matter was ſinaſl, yet iraffo laſhes 
- for an Hour. | 
x 


Micwſo benkione Vin, bat would ſhine 
$5 5a to the Air again.” Oyl of Vitriol 

would not diffolve it, but when hot 
EE en the bottom 
GO, oro Aqu. forts had no yifble 
urpentine when cold; 


with Oyl'of Cloves,'in which Liquor, 
when impregnated with the NeFiluca, it was 
$.* 


ow not diſſolve in cold Water, 7 What Li- 
cnn iapregnns Wine o Laff 7 
inc or 


obſervable, that the Vialdeing open'd in a dark 
Place, it would yield a flaſh of Flame _—_ 
vid, which would laſt a Minute ; and fome- 
times, 'if a Candle were in the Room, the ſhis 
ing fluid would appear of a pleaſant blueiſh Co 
Jour z and another thing obſervable was, tht 
the Light'would vaniſh, whilſt ſtore of white * 
PFumes remain'd upon the Liquor, as if the Ligh 
chiefly depended on the fineſt and pureſt Pax 
In Oyl of Mace it did not appear luminous, nor 
in Oyl of Aniſeeds. This NodGilucacontindla 
= of Wine, .a conſiderable time undintia- 
6. This NoGiluca _ included in re&iff\ 
Spirit of Wine, was partly diſſolved ; and lk 
ſome earthy Parts at the bottom of the Liquor, 
ing the 

into 


but did-not diſcolour it - upon unſtop 
Vial no Light appeared, but being drop 

cold Warer,the Drops were kindled by it; hat 
thoſe Flaſhes immediately diſappeared, the W+ 
ter not being luminous 3 which Phznomenon, 
leſt ir or bo vo can be an _ Aa 
tiperiſtafis, 1 drop impregnated Spirit 
—__ hot Water, and found, that the ſamePhe- 
nomenon- And this NoGiluca diffs 
ſes its Virtue ſo far, that one Grain impregis 
ted a thouſand of Spirit of Wine. As for tht 
reaſon why theſe Flaſhes ſo ſuddenly diſappep- 
ed, it might proceed from a ſudden diſperſies 
of the Particles of the Spirit through the Water, 
and the Avolition of the luciferous Matter. 9 
Camphire diſſolv*d in Spirit of Wine,and drop 
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ped upon cold Water, is left upon the Surface 
of it, the Spirit being immediately diſperſed 
through'the Liquor, 
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Kageriments diſcovering a ſtrange ſubticty of Parts 
4 in the Glacial Nodiiluca " 


- Baving diſſoly'd a Grain of our NoGilucg in 
aig of Spirit of Wine, and added gra- 

y times its weight of Water, the 
NeGiluca rendred the whole light, when ſha- 
ken in the Dark, ſo. that one Grain rendred 
30000 times its weight of Liquor laminous ; 
and what was more ſtrange, was, that not only 
the Steams prone luminous, but the Light 
ſeemed in ſome meaſure diffuſed through the 
whole Water, which I am apt to believe pro- 
ceeded from the Exhalations which ſhined 


3 

Alkohol bf Wine, and ſhaken in Water, it 
render?d 400090 times its weight luminous 
And at another Tryal I found, 

that it impregnated 5oooco times its weight ; 
which was more than one part of Cochineel 
could communicate its Colour to, the utmoſt 
ing 125000 parts of Water, In which Ex- 


Air, the Expanſion of this NoGiluca would 
lave been incomparably greater than the above- 
mention'd number denotes. | 

But to demonſtrate further the ſtrange Sub- 
tikty of our No&ilncal Matter, I ſhall add, that 
three Grains of our Neu being placed up- 

n 2 
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on a flat-bottom'd Glaſs, that was broader at 
the Top than the bottom, and ſhallow, that 
the Matter might be more fally expoſed to the 
Air, it was placed in a ſhelving Poſture, that 
npon its reſolution in the moiſt Alr, it 
pR—_ ruti down, and not hinder the 
V tion. of the remaining Matter : The 
Veſlel being thus placed, all the F "= 
bout ten a Clock at Night to ſhine brisk- 
ly, and continu'd to do fo *till reduced to very 
mall Parts; fo that ſo ſmall a parcel of or 
No9iluca continued to ſhineabove ahnndred and 
fifry Honors, In which time the following Cir- 
cumſtances were obſervable, Firſt, That the 
luciferons Fumes were viſible both Night and 
Day ; and roſe from the Particles of the Nv- 
Giluca, like Smioak from ſo many Chimneys. 
Secondly, This Smoak was {© copious and te- 
nacious, that it Ioſt not that Form *rill it roſe 
a Foot above the Matter-that afforded it ; the 
Motion of it being ſwift, and ſometimes tend- 
ing dire&tly npwards, ſometimes horizontally, 
and ſometimes downwards, as if their Motion 
had been determin'd by the fcitnation of the 
NoGtilucal Fragments, by which they were c&- 
mitted. And one thing farther obſervable was, 
that when it had been a long time expoſed to 
the Air it emitted ſtrong and odorous Exhals- 
tions, diſtin& from the viſible Fumes. 
As for the Liquor which ped from this 
Nodiluca, and which ined in the Glafs 
Veſſel, 1 put it into a Concave Silver Veſſd, 
and held it over Small-Coals and Aſhes, where 
it ICY not ſo eaſily as I expeted, but 
turned into an unQuous Sabſtance,of a dark = 
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; and being 


caſt into the Fire, and emitted ſe- 
ER 
which weighed three Grains, bein 

into a ſmall Glaſs Funnel, whoſe Stem —_ 
that it was leſs than a ſmall Pin's head, 

Pipe of the Funnel being purpoſely pla- 
Vial, to catch the colliquated Liquor ; 
being ſet in « South- Window all Day, 
placed in my Chamber at Night, 1 obſer- 


SY 


Soup 


that it continued luminous no leſs than 
Hours. 


28 


From wheace appear'd the extra- 
Miguteneſs of the parts of our No&+- 
and what is more ſtrange, the Weight of 
$ NoRtilucous Matter colliquated, exceeded 

Weight of the No&iJuca it ſelf rwo thirds, 
- This NoGilucs being ſpread upon Paper, and 
held to the Flame of a Candle, whea the Flame 
came-to the Nodiluca, it burnt away in a fla- 
thing and _—_ manner, and cracked like 
Salt. ' And ſome of this Paper being put upon 
Embers cover'd with Aſhes, the NoG#uca would 
take Fire, and communicate its Flame to the 
Paper. And to ſhew its inflamability further, 
1 put a Grain of it into Spirit of Wine, and tho? 
Kdiſcolour'd not the Flame of the Spirit, which 
was partly red and partly blue, yet when the 
Spirit was conſumed, and the Flame was conti- 
vous to the immerſed Phoſpborus, it took Fire, 
and emitted a yellow Flame copiouſly. And a 
piece of this being ſet on fire by the Sun-beams 
concentrated, it burnt very vividly and clear ; 


1+ 


and the expiring Flame left behind it u Caput 


Meortwurr, which formed ſeveral Circles like 
S 2 thoſe 
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thoſe of a Sardonix, whereof the largeſt was 
white, another yellow, and the third red, all 
the three Colours being vivid and pl 
Some part of the Caput Mortuum being left in 
the Spoon, was preſently refoly'd per deliquium, 
into a Liquor as ſharp as Spirit of Salt ; and ©6- 
ther parts having free acceſs to the Air appear- 
ed combuſtible. 

Another inſtance of the Inflammability of it, 
was by rubbing it in a Mortar, for by that 
means it took Fire, and burnt vividly, but was 
ſoon extinguiſh'd by the Fire, 

If our NoGiluca be hard betwixt ones 
f Fingers, or againſt a » it will feel ſenſibly 


uk Noai- hot; and will ſometimes be violent enough to 


ſcorch the Skin : And one thing obſervable 
that Bliſters raiſed by its Heat, are not only 
more painfal, but harder to be cured than or- 
dinary ones. But tho' ſome parts of this Ne- 
Giluca are diſpoſed to take Flame, yet they are 
not all —_— prone to an Incaleſcence. To 
theſe Obſervations of our Nodiluca | ſhall add, 
that ſome of it being rubbed betwixt Folds of 
Paper for ſome time, they took Fire, and fo 
did it when rubbed "with Gun-powder, by 
which means the Gunpowder was exploded : 
And once when my Servant carried ſome of it 
in his Pocket, the Glaſs being broke, the At- 
trition-and Heat of his Body ſet it on Fire, by 
which means ſeveral Holes were burnt in his 
Breeches. To which | ſhall ſubjoin, that fix 
Parts of Sulphur, and one of this being mixed 
and beaten with the haft of a Knife, the Nodi- 
luca ſhone through the Paper,and as ſoon as theſe 
Ingredients were expoſed to the Flame, they 
imme» 
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ly — Wal Fire'3 - and pnco the 
the Brimſtone did not 
w Flame, but flaſhed ayay like 
er.” "ind once my Zaborant having 
fome of it, '2nd trying to, write upon 
the force of Attrition kindled the 
afforded not only vividly ſhining, 
burning Letters. 
To try what was the Nature of this faline 
NoRilucal Matter, 1 dropped ſome of it upon 
of Violers, ' and found that jt Yid not 
ny een, bat of a fine Carnation Colour, 
Spirits | uſvally' do. And'T likewiſe 
wy that it preſently deſtroy the blue Co- 
lar,” tho” not —4 ona + of the L _ Nod bri- 
Qtilp- 


likewiſe ferred [with pokes of red Coral, 
md alſo with Salt of Tartar. From whence i it 
appears, that/the nature of our Sar is not Uri- 
nous,” bat of the Family of Acids. But to pro- 
ced, 1 encloſes parcel of this Icy Nodilucg 
in « ſinall Vial, and mother, together with the 
Water it came over with in Diſtillation, and I 
obſery'd, that the former loſt its Light in four 
Days, and the other in about a Week. But to 
try whether a ſufficient Degree of Heat would 
not cauſe our NoGiluca to take Fire, I encloſed 
ſome of it in a Glaſs-Egg, with Hermes his _-_ 
and found, that the Ball of the Egg being 
S 4 near 
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CHAP. I. 


New nents | hors Poſitive or Relative 
ity of Bodies under W ater. 


HEN any Body that is lighter in 

Specie than Water is immerſed in vo 

it, and upon the removal of that 7" 

force which depreſſed it, It riſes a- merging 

gain, it is uſually attributed to the Poſitive Le- 3e- 
vity of that Body; but ſince the inſtance of 
Wood emerging is that which is uſually offe- 
red-as an Argument, to it I ſhall anſwer, That 
Wood being a Body full of Pores (except ſome 
which will not ſwim in Water) and upon that 
account 
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Of the relative Levity of Bok 


WE 


account ſpecifically lighter thanWater,theW ater 
by the Preſſure of thee which is incumbent, 
op the Superficics of the Veſſel andth 
y immerſed, cauſes it to riſe, the Water 
which ficcetds it i lace nlaking" a 
werful Preſſure nſt itz; thap its $ 
ravity-enables it to reſiſt. And that Bodies 
Specifically lighter than Water will be thus 
buoyed up by it, will appear from the Hydro. 
ſtatical Paradoxes fter to be laid down, 
. -Andtho'it ben brged,that the im- 
immerſed are too cloſely contiguous!to the bot- 
tom of theYeſſel for theWater to inſinuate them- 
ſelves betwixt;yet fromthefofowingExperiment 
it will appear, that were the contiguous Surfaces 
fo cloſe, the poſitive Levity'of the Wood would 
not be gble to raife it; for:two. black; Marbles, 
being ſo exaRly poliſhed as th be as contiguous 
as poſlibly they might,-we tyed « Bladder full 
of Air to the uppermoſt, and then cauſing them 
hoth to be immerſed in Water, the poſitive 
Levity of the Bladder, would not cauſe the 
B to riſe ;, but as ſoon as by a ſervant 
the vppermoſt Marble was gradually ſlipped 
half off the Poliſhed Surface of the loweſt, the 
Water which before was not able to infinyate it 
ſelf betwixt the Surfaces of the contiguaus Mar- 
bles, and to ſeparate them, preſently cauſed 
the Bladder to riſe with a conſiderable ſwift- 
neſs and force, above the Surface of the Water: 
Which Event, that it did not depend on Na+ 
ture's abhorrency of a Yacuum is evident, ſince 
that would have an equal force when the Poliſh- 
ed Syriaces were wholly contiguons, the Pow- 
et of Nature's abhorrency \of a Vacuum being 
held 
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its Aſertors to be unlimited. And 
it was 'not the: hexvineſs of the np 
nor want of lightneſs in- the included, 
ed, ſince when the Surfaces 'of the poliſh- 
es were not contiguous, the Bladder 
was able to lift ww weight of ſix or ſeven 
beſides the Marble. ; 
to ſhew, that the Bladder might be 
- raiſed by the Preſſure of the Water, accord- 
to the laws of Hydroſtaticks ufualty buoy- 
up Bodies Specifically lighter than ir ſelf, 
ing preſſed out the greateſt part of the Air 
contained in a Bladder, I tyed a piece of Iron 
to it, and immerſed it in a wide-mouth'd Glaſs, 
which was ſo deep that the Bladder was total- 
ly immerſed, and yet not far below the Surface 
of the Water, and this being _—_ into 
our Pneumatick Engine, when by exhauſting 
the Air part of the Preſſure — off, the 
Air in the Bladder expanding it ſelf, and take- 
ing up more - gg the wane and confe- 
tly becoming ſo much more Specificall 
lehter, and the >liſtence of the Water which 
endeavours to buoy it up becoming __— 
ly greater, it was together with the ſuſpended 
weight, raiſed, to the Surface of the Warer, and 
continged there till the ootward Air was 
let in again 3and then the Air being contratted 
into its former dimenſions, it ſabſided again. ſa 
which Experiment the poſitive Levity of the 
Air was not varyed, but only its relative and 
reſpeQive weight in reference to its proportion 
of Water, -'' *' 
And that Rarefa&ion alters not the poſitive 
Levity of Bodies, may appear from the follow- 
10g 


£1 


New Experiments about the Prefſare of the 
Air"s Spring on Bodies Po A. 


FL Fe 0 hor that the Spring _—_ $eſth 


& rated from an immediate conta&t by the lnter- 


is.” ** poltion of Water, 1 ſhall ſubjoyn the folloning 
| , 


EXPERIMENT Il, 
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ow the Sur- * 
ned in a wide-mouth'd 


Soperficies of the Water was extracted. 
EXPERIMENT 1ll. 


Braſs Ply fitted to a Cylinder 

mas cloſe] with a Plate of the tune Mo- 
ne end z we put a Bladder half blown 
aw a Ct - 
poared ſo mach Water into the Receiver 
hich it was a3 


» 


which 


E 
= 
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FF 


p of it,and which was faſtned 
Turn-key by the help of a ſtring; 
being thus ordered, when the Air 
Water was conſiderably exhauſted, 
the Air in the Cylinder raiſ- 
the Plugg and Weights a conſiderable 
the whole weight amounted to 
eight pounds. 
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EXPERIMENT I, 


A Glaſs Vial being cloſed with Cement, and 
immerſed” ina deep Braſs Cylinder of Water, 
this was convey'd into onr Recelyer, and when 
(ſed u the Water Was 


hauſted, the ie Bladder was falfciently rfvriey ; 
yet it ſeemed to retain the ſame weight, whe- 
ther dilated or co 
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"CHAP. I. 

New Experiments concerning an effect of the 

©aryh obt of the Atmoſphere upon 

ſown Babies Fo the Witer. 7a wy 
in the-Tranſattions of Feb. 24. 1674. 


Stems to-be blown, which were ſo equally poiſ- 
edin Water by their weight, that a little thing 
would make them emerge or ſink. And 1 ob- 
ſerr'd, that theſe being into Water con- 
tained in a 'wide-month'd' Glaſs, ſometimes 
they would emerge and ſometimes ſubfide, and 
ſometimes emerge again,as the Armoſphere va- 
ryed in weight or degrees of Heat and Cold; 

And it was caſie to obſerve, that when* the 
Heat of the Air raiſed one of theſe Bubbles, 
the Heat of the Sun-Beams would ſo rarifie the 
Water included in them, - as to cavſe ſome of it 
to get out, vpon which the Bubbles emerged, 
but when thoſe Beams were intercepted, the 
Water being condenſed, and getting into the 
Bubble again, it would ſubſide. But when their 
ſubliding depended on the weight of the Ar- 
moſphere, - if- the Mercury in the Baroſcope 
ſtood high, the Heat of the Sun would not 
rate the Bubbles, 
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2. The Succeſs did not always anſwer, for 
when the ſubſiding depended on. me occult 
caufe, they would continue there, as if ſome 
I had infiauated themſelves into the 

. The fitteſt tinie for theſe Experim 

in which they beſt ſacceed,is in the Spring 
the Air being more' fubje&- to vary in its 
Weight, as well as other things. 


CHAP. IV. 
New Experiments about the differing Preſ- 
ſure of heavy Solids ply 54s 


© {2 on great reafon why ſome Learned Men 


believe that the Air hath no foch a confi- 


2s well doubt whether the Load-ſtone be en- 


without 


ſince we have poſitive proof of it, we may - 
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2! mbent weight of an Atmo- 
donbtlels ſuch Bodies would not be 
as ours to refiſt its Preſſure. 


C8 
+Put jt is urged by ſoo, that were there ſich 
Þ oſphere, it would. cauſe 

Fainz but to this it- may likewiſe be anſwered, 

our Bodies -beitig from the Birth accuſtom- 
to it, we only fecl' Pain upon ſome new 
and additional Preilure ; ſo when 

ne are accuſtomed to wear heavy Cloaths, we 
not. ſenſible of their weight, nor are we 

| of the Heat of the Blood id our Heart, 
becaoſe it's habitual to thoſe Parts, whereas if 
our finger be put .into the Heart of a newly 

I Animal, we ſhall find it ſenſibly 

But further, from what I have elſewhere laid 
down, it appears, that a Cubick Inch of Air 
will be able to refiſt the weight of the whole 
iicambent Atmoſphere, and that a little quan- 
tity of Air reſiſts a further compreſſion as well 

4 2 greater 3 and | have likewiſe ſhewn, that 

the Pores of the Parts of Animals whether 


numerous Aerial; Bubbles, which cauſe thoſe 
Bodies to ſwell gr expand in our exhauſted Re- 
ceiver, And; as for thoſe membranous and 
ibrous Parts which are not altogether fo po- 
rows, -they are-of fo ſtrong and firm a Texture, 
as [0 external Preſſure upon that account. 

| » therc.js a greac deal of difference be- 

' twixt the partial Preſſure of a ſolid Body, and 
the Preſſure of an Ambient Fluid, which preſ- 
5 uniformlyg and is reſiſted either by the ſ0- 
lidiry of the Parts, or the Spring of thoſe Airy 
- ho Particles 


fluid or conſiſtent, are plentifully ſtocked with - 
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makes 

ſerved, thar the Atmoſphere is { much 
lighter vpon the tops of ſome high Monntaing, 
as not. to elevate Mercury fo high in a Baro- 
ſcope by three Inches, as at the bottom, yet 
thoſe that have been upon thoſe Mountains tell 
that ived no conſiderable diffs. 


and below;. nor are Miners ſenſible of any 
eat weight upon them, tho” in deep Mines in 
ountainous Conntrys ; nor are Divers ſenſible 
of any Preſſure when under Warer ; but that 
Air weighs in Air, and that Water weighs 
Water, I have elſewhere made it evident ; 
Idort think that a Diver is violently depreſſed 
by the weight of the incumbent Water, fince 
from what we have elſewhere delivercd it ap- 
that if a Man's Body were of an equal 
ck Gravity with the Water, the ſubjacent 
ater would foſtain him, but his Body being 
heavier than an bulk'of Water, the Sar- 
ploſuge of weight depreſles It; for which 
Cons erties Orvricy wit thete Botier Droa 
| ity wi ir Divers 
find it very difficult to dive, However it 
not a little ſtrange, that at ſo great a depth 
as bo. dig - gee ſhould © not 
perceive a, {enlible Preſſure, eſpecial 
their Thorax and Abdomen : But I ones » 
believe that the inadverten 
rather than any 
take notice of it; 
riſe and fink in; ſince 1 have been told 


x 


ras nmr == Preſſure 

k leiſurely And I was Pe 
$2" = pocny ard 

/ater was ez 

N ; Noſe and Eyes; and another who 
ive "jt caſe told me, that it was ſo 


againſt his Thorax and Belly, 
that he was | forced ſuddenly to come up a- 


theſe Relations are not altogether 
- $i endeavour 7 give 


re 1s,no more ſenſible ; 

Lnfhragt's ſtrong Texture of a Hu- 

. the uniformity of the Preſſure. 

\ to what I have ſaid of the Re- * 

_—_ made þ our Bodies to external Preſ(- 

fire, I ſhall only »dd, that a Bladder being ty- 

. ed upon the end of a Cylinder,abour an Inch in 

Diameter, when the Air was exhauſted, the in- 

t. Preſſure of the Atmoſphere Was not 

ahle to break it, tho? when a Man's hand was 

there, be was not able to raiſe it till 

pe of the Air was let in again, the Preſſure 

held his hand down being equivalent to 

perro of Water thirty foot high. But to 

Haw the effefts of an uniformP; eſſure of Liquids 

Solids contained in them, I ſhall Gybjoyn 
following Tryals. 


| EXPERIMENT I, 1h and 1IIL 


aving placed an Egg betwixt two Bladders 
lat thaky 10 a Braſs Cylinder, and cautiouſly - 
put a Plug upon them, with as much weight 
_ a amounted bp ck thirty pound, [1 placed 


them all in a Receiver, cad rh te Ar wat 
exhauſted, tho? 


nceds preſs 
yet the incum wife. ormdp 
p Fey w when taken out pres po e; the 


werght it ſuſtained in the Cylinder not 
ite ſo much as the weight of the Atmoſ] 

But tho' the Egg was able to ſoſtain ſo much 

us he when preſſed upon uniformly ; yet 


| Yelk an Whiz ten ont "as alſo a thin Glu 


Bubbl placed betwixt two Bladders, s 
in et EE I avon neither of them was in 
the leaſt cracked. 


EXPERIMENT I. 


To ſhew that what we have tavght of the Ns 
ere of Fluids, will hold in Water as well 
Air, if*he Preſfore be nniform, we encloſedan 
Eggin a Bladder almoſt full of Water, and put- 

. | on, a} mes Braſs Cylinder, we heaped vp 
vo dadery have, hrs as amounted to 
,yet the ie Egg, being takenow, 
i as _ firſt put in. In which I 
ſtance it cannot be pretended, that the Egg 
bore no'wei t by thoſe that allow nor Ware 
to gravitate ater, ſince there was a coth- 
derable Preſſure made by Metalline Weights, 
which every body allows to weigh in Water. 
From this Experinient, and the other before 
mention'd, of an Egg being broke by a _ 
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ed the Strength of the 
IT together with the 
. of the Preſſure _- ambient Water, 

may be the reaſons why Divers feel no greater 


under Water ; - for tho? their 
= 2 little more compreſſed thans 
a mth yet that Part being naturally dila- 


2 little Preſſure may make 
Alteration : But I haye been told by 
Dor that-at a conſiderable Depth, he pe 
painful Preſſure ypon the Dead of his 
= og he contriv'd a way to guard them 
that Iaconveniency ; the reaſon of which 
Phenomenon ſeemed to be no other, than that 
in that Part there was not an equal internal 
to refilt and counterballance the ex- 
ternal Preſſure of the Water. 


CHAP. V. 
An Iwoention for eftimating the Weight of 
Water is Water, with ordinary Ballances 


or Weights, - Communicated in the Pub. 
in {Ta of Aug, 16. 1669. 


Babble about the bigneſs of a Pullet's Egg, 
with a long Stem turned up at the end, 
; and, when the Air was moſt of i ic 
expelled, ſealed op ; ; and then being by a con- 
_ Venient weight of Lead immerſed under Water 
it was ſuſpended at the end of a Ballance, an 
emerpgied 3 and then the Apex of the 
being broke off with a Forceps, ſo much 
T 3 Water 
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es reduce the Bull 
Which being dohe, we drove 
Age dof lence prior, 
lafs, which yen 7s "und we found 
that it weighed four drachms ind thirty nin, 
er ona oTeFmwar 
ory tothe 
weight firſt megrion'd. So that f#o hence it 
appears, that Water weighs as witch in Water, 
az ir does in rhe open Air 3 which according to 
tation we could make, ſucceed- 


Water inro the Qivity of the Bubble, « 
EE 
ater 


| ns which Mr. George Sih- 
clair harhi made to this Ex r, ſince it iz 
the Opinion of our Author, that he only dif- 
ers from him in Expreſſions, I ſhall wave what 

e there ſays, as not at all requinte 1h thts 
Place; and ny rex add what our Author hath 
ſaid, to explain what he mearis by Water weigh- 
ing in Water, viz. Thar it gravitates or weigth, 
in as much as it tends downwatds, upon the 
account of its ſpecifick Weight, tho? tt does not 
preponderate, that is, the | Parcel of Water 
: wel hath but an equal Tendency down- 
I kom Wage i preparing Þ ood 
j i ht it pre tes as muciys 
the additional weight increaſes its Tendeg 
towards the Center, | 


CHAP 


Rte I procced to the Hydroſtatical Para- 
can readil repre to the Hydroſtatical Concluſi- 
ans laid down in Monſieur Paſcbal”s Diſcourſe ; 
ve them by, I muſt own, I am not ſatisfy'd 
with them z, ſince he makes uſe of ſuch as require 
a 
Foot, with the end of a Tube leaning 
npon bis Thigh. But he neither acquaints us 
a 
he ſhall diſcern the alterations in the Mer» 
or other Bodies, at the bottom, Beſides, 
twenty long, and Veſlels as many foot 
deep, which are hard to be got in England ; 
Braſs Cylinders or Pluggs, made with ſo much 
Mathematical Exactneſs as he propoſes. 
to demonſtrate the Truths contain'd in the 
foregoing Paradoxes ; before 1 proceed to ex+ 
way of Poſtulatun or a Lemma ; which conſiſts 
of three Parts : The firſt of which is, That if 
Jar to the Horizon, have the lower of them ug- 
der Water, there paſles an. imaginary Plain, 


doxes, I ſhall briefly intimate, that tho? I 
yet as for the Experiments he makes uſe of to 
Man ſhould fit nader Water fifteen or 
-_ Maa ſhall be able to continue there, or 
_> X 
foch Experiments as he propoſes require Tubes 
nor is it poſſible to obtain from a Tradeſman, 
. Having therefore contriv'd a more eaſy way 
amine them, 1 ſhall premiſe a word or two by 
-a Pipe open at both ends, and held perpendicu- 
which touching the Orifice of the Pipe, is pa- 
| T 4 rallel 


rallel to the Horizon, and likewiſe, as to 
to the upper Surface of the Water. To aro 
it will be.conſogant, ſecondly, that as long & 
the Surface of the Water is even, the Water 
incumbent on this Plain will equally preſs on 
all the parts of it. ' But, thirdly, if there be x 
greater Preſſure on one part of this ' Plain tha 
another, as when a Stone preſſes 'npon jr, "the 
Water which lyes vader that Stone will be dif. 
placed, as the Stone fabſides ſucceſſively, till it 
come to the Bottom. Bur on the contrary, if 
there be leſs Preſſore on one part of that Plain 
than on another, the Liquor will be raiſed on 
that part ſo high, *cill the Liquor on that 
of the Plain gravitates equally as the Water in- 
' cumbent on the other parts of it ; ' which will 
appear from the following Experiments, + 
" And firſt, If a Cylindrical Pipe open at both 
end*, be held in a perpendicular Poſture, and 
the lower end be immerſed three Inches in 
Water, the Liquid within the Tube having a 
free Communication, will be of an equal height 
with the external Water, ard in thin Tubes, a 
little higher. But if Oyl be ' gradually poured 
upon the Water without the Pipe, the nperh- 
cial Plain will have a greater Preſſure vpon it 
without than witbin,and conſ ly theW ater 
- under the Tube, finding not fo great a Preſſure 
within the Pipe as withont, it gradually riſes, 
Hill the external and internal Preſſure upon the 
imaginary Plain be | a | 
- But ſince this will- be further evident from 
what is contain'd in the following Paradoxes, 
'I halt proceed to them,” as ſoon as I have Jaid 
"down the following Experimeats, to ſhew Air 
HY off iy 
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Capacity was ſhort 
inſtantly herme- 
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qulhing in with a noiſe, cauſed the Bubble to 
| erate half a Grain, tho? by breaking 
;vf the Stem under Water, it appear'd that the 
:carify'd Air remaining in the ſealed Glaſs, poſ- 
{fd one foorrth of its Capacity. Another 
time the ſame Experiment being tryed, the Air 
;contain'd ſeem'd to weigh near three quarters 
.ofa Grain 3 and the Capecity of the Receiver 
being filled with common. Water, it weighed 
+595 Grains: So that allowing the Air contain'd 
/t> take up one fourth, and that the weight of 
«the remaining Part was 4, probably the weight 
.of the whole was about a Grain; and conſe- 
-quently the Water weighed little more than 
rroe hondred times as much as an equal Bulk of 


PARADOX I. FRY 
| the 1. 


That in Water, and other Fluids, the lower Parts 
12 *+*+ are preſſed by the upper. 


If in a Glaſs of Water, AB CD (ſee Plate gee Plates. 
the ſecond; Fig. the firſt) a Cylindrical Tube © '- 
' -beim which contains Oyl of Turpen- 
tinez and that Oy! be fuſpended there,(by keep- 
the upper Orifice cloſe, after it hath-been 
tuckd up to a convenient beight) ?rcill the Pipe 
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| H; and the lik 
pen, if the Tube be raiſed to the Surface D 
vally on to the Surface L M ; for as the 


*till the Tube T V being almoſt 
raiſed to the Surface L M, but a little Water 
preſſing upon that Surface, the Oyl is almoſt 
wholly fallen out of the Cylindrical Cavity of 
it. But if inſtead of raiſing the Pipe PQ, it 
be depreſſed to the Poſition N O, the Water 
incumbent on the Surface E F on the outſide 
the Pipe, being more powerful than the Cylin- 
der of Oyl W A, which is only 2quipoaderant 
to a Cylinder of Water leaning on the Surface 
G H, the Oyl \moſt be buoyed up by the Preſ- 
fore of the external Water, and the Space OZ 
hiled with Water,ſo that the Oyl betwixe WE, 
and & O, being both zquiponderant to _—_ 

- linder 
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— 
cauſe in larger'the ing Ol paſſing thro 
Cater dfaertin of what is 
Torpentine putherthas eny otherLieuor terms 

. y any iqnor hem 
clear and colourleſs, and not apt to ſtain ones 
Cloaths ; and as for'the offenſive Smell, that 
may be corrected with Oy um, 
other odoriferous Oyl, tho* any other Liquor 
may be made nſe of, thar will not mix gith 
Water. Fifthly, OyL of Turpentine may be 
tin EE to render the Phznomeng 
within more vi les for which reaſon we often 
employ a DecoQtion of Braſil inſtead of clear 
Water, or of Log-wood, or red Ink it ef. 
Sixthly, the Figure of the Glaſſes may be what 
you pleaſe, bot the Pipes muſt be broader or 
longer as occaſion requires. Seventhly, The 


be too high, the Experimenter may let it ont as 
he pleaſes, ' by admitting a convenient quanti- 
ty of Air in at the Top, by gradually remove 
ing his Finger. Laſtly, In ſuch Experiments 
as require a conſiderable diſpagty betwixt the 
two mingled Liquors, we may make uſe of 
Oyl of Tartar per Deliquium inſtead of Water, 
and Spirit of Wine inſtead of Oyl of Turpen- 
tine ; theſe Liquors being not diſpoſed to min» 
gle with one another ; and inſtead of fair Wa- 
ter we. may. make uſe of a filtred Solution of 
Sea-Salt, whea the other is not eaſily got. And 
when we have a mind to:vary the Experiment, 
we may make uſe of Oy} of Turpentine along 


with the-other two ; and by depreſſing a Tube 
into 
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"Chap: V. Fhdroftatical Paradoxes, TP 
ko them with Water in Water in the bottom, exhibit 
very pleafing Phenomena. 


PARADOX Il. 
That 4 lighter fluid may gravitate or weigh upon 
| 4 beaver, 


Parade: 1. 
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The truth of this is evident, ſince all Bodies 
have a tendency towards the Center ; by which 
they are always diſpoſed to preſs downwards, 
tho” ſometimes they have a reſpeQive Levity, 
« when of Wood emerges in Water, 
es that relative Levity argues not 
ory hath no weight at all, ſince tho' when a 
Man ſtands in 2 pair-of Scales and, lifts op a 


weight, no the Aſcent of the weight 
perceive! a 
werds, 


ſt tendency of it down- 


But to make it more plain (See Plate 24d. 5, plate x 
n 2.) where ſuppoſing a * Cylinder of Water Fig. 2- 
ine be immerſed in Oyl of Torpentine to 
the immaginary Surface E F ; the Water in the 
Pipe TH being heavier in Specie than the Oyl, 
it will equally ponderate vpon the Surface E F 
s the lighter Oyl KE LI, and if the Pipe be 
immerſed deeper, the Cylinder of Water be- 
ing not, equiponderant with the extenal Oyl, 
the Oyl will, tho' a lighter Body in Specie, 
riſe in the bottom of the Tube and buoy up the 
Water, 
Again the Bubble X which conſiſts of a Glaſs oo _— 
pool than Water and Air which is lighter ; 
rtly of - Water it ſelf which is ſpecifically 


vy, as long as the whole aggregate is 
lighter 
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heary 4 | 
heavier than W which the 
may be compreſſed, the Bubble will ſubſide, bat 


when that Preflure is taken off, and the Air ex- 
pands it ſelf again, it will as ſoon emerge, the 


- Water that was before fucked in being by that 


of the Bubble 
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t was made 


ly run out; but continne to the 
height of a foot in the bottom of it ; and I the 
wore wonder at it, ſince probably the 

eld make it deſcend ; and ſince the like 
14 not ſucceed with mach more favourable 
dircomſtances, betwixt Oyl of Turpentine and 
Oyl of Tartar. 


PARADOX IL 
to the Water be dlto- 


cont: 
Part 


This may be proved” from what hath been 
delivered under the firſt Paradox, for where- 
ever an _— Surface is beneath the real 
one, the weight of the Water being incumbent 
on all other Parts of the ſame &, germ that 

on which the immerſed y chances to 

muft have a Proportionable endeavour up- 
wards; and if that endeavour be greater than 
the ſpecifick Gravity of the immerſed Body is 
able to reſiſt, then it is buoyed up ; and tho? 
. the Gravity of the immerſed Body is fo great, 
=to oyer-power the tendency of the Water 
upwards, 


ny, Be Water 
noyed-vp in the Pipe by the 
ich could not be,if the Oyl did 
z and even when 


in as much as it 
: Water out of the 


E Fto contain Oyl f 
Water, it wes he th 


ater 

je would not break the imaginary Surface of 

the Water H I. But further, it not only from 

med, ay ns nor ts 

rs Are in are not 

to remove in Epuiiris their __ z but 

from hence we may infer, that a Liquor of a 

ual ſpecifick Gravicy with Water, being 

ed 1n any part of that Liquor, wobld re 
main in the ylace aſſigned, 


Bot 


wary 0, a e/Equilibrium, 
of Oy1 will fall out.bur 
ap obyp. who Air, where if drop G- 
were not {j women the W 
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That at mh we have ſaid, of Wa- 
the deſcent of Bodies heavier 
edi ſelf, I ſhall add, that if twelve ounces 
of Lead be counterpoiſed i in the Air, when the 
is tet down below the Surface of the W a- 
ter;"the Scale in 'the- Air will manifeſtly pre- 
e; which ſhews that the Water hinders 
thedeſcent of the other. And the reſiſtance 
of Fluids to the lower ſaperficies of Bodies may 
be further confirmed by obſerving, that Bodies 
y lighter than Water are raiſed by ir, 
& Wood and drops of Oyl; the Reaſon-of 


part N, than upon the 

p M, becauſe that upon 

L there is an uniform Preſſure 
KR. BL, and upon all the Parts 
I there is a greater weight of 
except at the part N, for 
s being not fo heavy as ſo much 
ORIEDEI to 'refilt the 
ater it, for which Reaſon 
vp _ 2 Flop ſame 


FT 
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H. 
there the Oy1'G 
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Wy for the Oyl being 
we Pillars of Water, the 


Y * And 


And for che like Reaſon when two ver 
ſtick-of a different, length are immerſed 
Water 3 the longeſt riſes the faſteſt, for if 
O P were rwo foot high, and Q R but one, 
and both reſted vpon the ſame imaginary 
the one hath a Pillar of Water a foot longer th 
reſiſt its rifvg than the other, and as the'+- 
pr 7 0972 y riſes ſlower;as the proportion be, 
twixt and the - lower Pillar of Ws 
ter is lefs3 fo thence may be deduced a Reafas 
why ia ſome Liquors, whoſe- whiteneſs de 
on the intermixture of drops,are fo long a 
the minnteneſs of them rendering the difterece 
of the upper and lower Pillaf of Air incon6- 
derable, but as theſe drops by moving up and 
_ down unite into larger, . the difference grow 

ihg more conſiderable, they are accordingy 
buoyed vp inJels time, and ſwim upon the top | 
- the Warer.-/. 

And for the ſame Reaſon, that. theſe Bodit 

= pon | yon bag Bu Wogld 
rs: ſpacifie Gravity, r depreſſed 
into the? ob ery ee uu head 


til!-che Water dbout. 
vpoid the "regs | and hw 
the 49 not ſo heavy in Specie WOW 
therefore hain kepe emrgin tor the: ſw 
periicies'of it. ' T8230 SH ©* 
Bur to ſhe? ure. Hhatorb weight of 4 
40:48 much Water; 
EE eee Marks | hal 


taken off the Water, put Fuſt ſo much Water 
into it as filled it vp to thoſe Marks, w_ 
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290. 


means { found; that the weight of the Water 

was ſufficient to fi!] the ſpace poſſeſſed 
the floating Veſſel, below the Surface of rhe 
- was cqual to the weight of the whole 
foatiog Veſlel, and all that was contained in 
.:And the fame end may be obtained another 
ray, viz. By firſt filling a Ciſtern or Pond 
Ke Warer,by a Veſſel of a known capacity,and 
pw haring empryed it again ; for it the Veſſel 
be placed in char Ciſterrt or Pond; 'and W ater 
rug the Ciſtern again till it floats the Veſ- 
ol; and fills the Ciſtern or Pond full, as mach 
wit falls ſhort of the weight of Water firſt 
contained in the Ciſterp, ſo much is-the weight 
of the floating Body. 


PARADOX IV. 


tha in the aſcenſion of. Water in Pumps, &c. 
11 There needs nothing to raiſe the Water, but 4 
- competent weight of an external fluid. 

The truth of this Paradox ſufficiently appears 
from what hath been þefore delivered ; how- 


dt. = 4 At acha@@ a ve lb dit... co. aA for fr ooo 


the upper Orifice of the Pipe, the external Flu- 

by their Preſſbre, raiſe the tinged Li- 
quor above the Surface of the Water, tho? not 
V 2 quite 


' "" Bhdroftatical Paradoxes, Book. 


quite ſo high as the Oyl - From whence ir 
that a Liquor may be raiſed in a Tik 
- the Re an external LO, and that 
ighter it 79s pat ich may illuſtrate 
what we have ſaid of the -rifing of Water in 
Pumps, where by the Preſſure of the Atmo- 
ſ] the Water is buoyed up, when the Pref 
ure of the incumbent Atmoſphere is taken of 
the / internab / ſuperficies by* the riſing tucker, 
and makes way for the Water to alcend with 
in the Pipe. 

I took likewiſe a ſmall Tube, whoſe Diame- 
ter was the fixth part of an Inch,and having im- 
merſed it an Inch in Quick-filver, 1 pot my 
Thumb _ the upper Orifice, and kept it 
there till I had immerſed the Tube eighteen Ind+ 


es in Oyl,by the weight of which preſſing againſt 
the Quick-lilver,it was not only kept from fall 
ing out of the Pipe, but raiſed a little, and 8 


when the Tube was raifed ſome of the Mercury 
would fall out, ſo when it was depreſſed the 
Mercury would be buoyed up, by the greater 
weight of the external Liquor vpon it. And 
indeed that the Water in a Pump may be raiſed 
by the Preſſure of ag external fluid, will appar 
more fully to him-that ſhall conſider, in 
the Torrecellian Experimeat the Preſſure of the 
external Air is able-to raiſe Mercury in a Tube 
twenty nine;or thirty Digits, which is equipot- 
derant to- a Cylinder of Water thirty three or 
thirty four foot bigh. | 
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PARADOX V. rains 


That the Preſſure of an prommuc fluid, - og 
Heterogeneous c 

hae bright in ferret Piper, 169 thoſe Pipe 

of very different Diameters. 


This is evident from what is repreſented in c,, Fig. 6. 
by. 6 Plate. the ſecond, for if the Orifice of Place 2. 
and 


vo Dm TBS T To's» 


Veſſel ABCD be cloſed vp with a Cork, 
and that Cork have four holes, in three of which 
the Pipes are fixed,and in the fourth the Tun- 
if, when ſo much Water hath: been 
in as reaches to the Surface E F, Oyl 
red through the Tunnel till it reaches to 
Sarface G H it will depreſs the Surface of 
Water down lower, and the Oyl not being 
into thePipes L. M. N. by its weight, 
the Water to riſe to OPQ, the 

of the Water, which before reſted at 
EF, baing depreſſed down to I K, upon which 
| the Water contained in the 
[ erable to their Bulk, making an e- 
| Preſſure with a Cylinder of external 
Oyl of the ſame Bore, the Water muſt conſe- 
quently be huoyed up to the ſame height in all, 
except the laſt Pipe be very ſmall, but the-dif- 
ference on that account being eaſily diſtinguiſh- 
ed,it will be no difficult matter to make an al- 
lowance. 


EZ 
Jas 


N. B. when the Oyl is poured through the 
Tunnel, it will he requiſite to put ſome Cotton 
Wool in it, to: break the force of the falling 
V 3 ſtream 


Par 
PT. 


a —_— » 
ſtream, leſt the yiolence of it ſhould prejudice 


the Experiment. 
PARADOX VL 


If a Body plated under Water, with its | 

Surface parallel to the ; ; 

much Water ſoever there may be on this of that 

fade above the Body, the dire Preſſure ſuſtained 

by the Body ( for we uow conſider not the Is 

teral or the recoiling Preſſure, to which the Bog 
may be expoſed, if 


quite environed with Water) 

' #5 110 more than that of a Colunm of Wan, 
baving the Horizontal ſuperficies - of the = 
for its Baſis, and the Perpendicular depth of 
Water for its beight. | 

And ſo likewiſe, 

If the Water that leans upon the Body be contained 
in Pipes open at both ends, the Preſſure of th 
Water is to be eſtimated by the werght of a Pi 
lar of Water, whoſe Baſis is equal to the lows 
Orifice of a Pipe, (which we ſuppoſe to be y6- 
rallel to the Horizon) and its beight equal to « 
Perpendicular, reachmg thence to the top of the 
Water ; tho the Pige be much imclined towards 
the Horizon, or tho? it be irregularly ſhaped, 
and _ broader in ſome Parts, than the ſad 
Orifice, 


As for the firſt part of our Paradox, it s 
propoſed by Stewinus in more general Terms, 
and thus demonſtrated, (See Fig. 7. Plate the 
ſecond) where, ſuppoſing A BCD to be « 
ſolid ReAangular figure of Water, whoſe £a- 
ſis E F is parallel to the Horizon, and _ 

height 


I If 2 


edna ch. 7 £ Þ 


VI. - Hydrofatical Paradoxer, 


height G E is a icular from the Surface 
of that Water, The bottom DE, EF, and 
FC cannot be charged with a greater weight 
than what is reſpectively Perpendicular, be- 
eſe yone of them can receive an Additional 
ight from the Water Collaterally, but ic 
| diminiſh the weighe of Water Per- 
icularly incumbent on that other bottom, 
elſe there muſt be a greater weight upon the 
BkEDEFC, than is contained in the Surface 
AB.CD, which is impoſlible. 

To which inſtance of the learned Stewvinus I 


' hall add the following. For if Oyl be ſuck'd 


up into the Pipe repreſented by Fig. $ Plate 
the ſecond, and when it is at a convenient height 
in the longer Leg, you nimbly ſtop the upper 
Orifice, ti!l it be depreſſed fo low into the We» 
ter;that the Oyl is bur little above the Surface of 
the Water, ic will reſt near that ſtation, when 
the upper Orifice is unſtopped ; and if it be 
depreſſed lower than that, the weight of the 
mcumbent Pillar of Water will force its way 
into the Pipe, ſo far as anſwers the weight of a 
Cylinder 'of Water of an._cqual Bore with 
the @yl contained in the Pipe, and on the con- 
trary, if che Pipe be elevated above its firſt 
Ration, as much Oyl will riſe out of the Pipe 
and emerge, as anſwers in weight to the part 
of the incambeat Pillar of Water removed by 
that means from gravitating upon it. And to 
this I ſhall-add, that tho? Water is not con- 


| tained in Pipes, yet it preſſes as regularly upon 


j t Bodies as if it were; which wiil be e- 
Nident, if a Veſſel of the ſhape of the Funnel de- 
lineated in Fig. the 6th be imployed, for 

V + the 
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the Liquor contained in the ſmail Stem of tha 
will be able to ſuſtain the whole incumbent Ws. 
ter : In confirmation of which,we made uſe of 
ſuch a Veſſel, as Plate the third, figure the fir 
repreſcats,and filling the parallel Leg with Oy}, 
and the other as well as the Ball with Water, 
the Oyl was elevated no higher in the longer 
Leg, than if the leſs Leg had been an uniform 
Tube of the ſame Diameter ; and when the Ex- 
periment was reiterated with Oyl in the Ball, 
and Water in the long Leg, the weight of 


; that Oyl was not able to raiſe the Water in the 


-, long Leg to an equal ſo 


ficies with it ſelf; 


'the Liquors in both theſe Experiments which 


See Plate 3. 
Fig. 2. 


was contained in the capacity of the Ball, bei 
ſuſtained by. the concave ſides of the G 
And the like Experiment being tryed with 
Quick-ſilver, which was poured into the ſhor- 
ter Leg C D,till it rought almoſt to the bottom 
of the Ball, and as high in the longer Tube 
A B, upon an affuſion of Water into the long- 
er Leg, the Mercury was huoyed pp into the 
Ball, till it-rovght to H E G, where if more 
than what was Perpendicularly incumbent on 
the Tube C had preſſed upon it, the Water 
wonld not have been able to keep it at ſuch a 
height, {9% | | 
But to confirm the ſecond part of our Pars- 


dox, we made uſe of a Glaſs, ſuch as Plate the 


third Fig, the ſecond repreſents, and having 
filled the Glaſs half foll of Water, we ſtop- 
ped it with a Cork, in which the Pipes there 
delineated were fixed, and likewiſe the Tune 
ne], the bottom of each of the Pipes, w_ 
each jmmerſed conſiderably in Water, = 
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| i0g.in Oy! throogh the Tunnel, we 
ablerved, that the Water was elevated to an 
| from the lower- ſuperficies of the 

I which preſſed on the Water; in which Ex- 
tho* the Pipes contained more Wa- 
ter by beipg included, yet that Water preſſed 
no more upon. the imaginary Plain, than an e- 
re Pipe of equal- Bore with the lower ſuper- 
ficies of the Water contained in it would have 
done. . And if Oyl of Turpentine be poiſed in 
aPipe in an ereQ Poſture,and then by inclination 
a greater portion of it brought under Water, 
yet the external Water will raiſe the Oyl con- 
tained in it 3 and the ſame was evident, when 
Ojl # Turpentine being”contained in three 


ve fram the other. 

. To make out what Stevinu hath aſſerted, 

viz, . That if a Cylinder of Water be placed 

upon a ſubjacent Body, the Baſis will ſuſtain 

a weight equal to that Circular Baſis, and to 

the Perpendicular height of it, we provided a 

Veſſel of: Latog, of the figure repreſented by See Fig. 4 
Fig. twelve Plate the third,which being furniſhed + 
with a cloſe bottom C D, made of a flat 

piece of Wood, covered with a ſoft —— 
| an 


a, « Soxls 
F [ [ 
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ous every where to the infide of the 


and on the lower ſide near the 
that on the rim of Wood G H, 


D 


it might be eaſily lifred 'vp from off 
and yet at other times lye fo cloſ 
that the Water ſhould not be able 
between them. To the midſt 
was faſtned a long ſtring, for a uſe 
after mention'd ; the Inſtrument 


propwond poured in 
of — per eity preſſing hy 


bottom C D the ſubjacent rimG 
tributed to render-the Veſſel more cloſe, and 
to obſtruct irs own paſſage, whereupon we tyed 
the upper end of the ſtring I K to a beam, and 
put ſo many weights into the oppoſite Scale, 
as were ſufficient to raiſe the falſe bottom CD 


= 8 5-8 > 
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CH. G D F,we found that the Pref- 

ich was made upon C D was much 
reading Stewinus would make 

than all the Water contained 

and Cylinder would have been, 
contained in an uniform Cylin» 
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PARADOX VI. 


Jhet 4 Body 


xt pRo_—_ " « fluid, ſuſtains a 


L_ __ I and that in- 
; as 2 4 the immerſed Body be- 
bw the Surface of tbe fluid mcrea{cth, | 


This appears 
Plate the third, Fi 
ſacked up into the Pipes GF K, and they 
immerſed in the Water contained 
in the Veſſel A BCD, fo that the Surface of 
the Oyl IK, may be bur a lictle above the Wa- 
ter, the Imaginary Pillar of Water H G will 
ſuſpend it there, but if the Pipe be raiſed, the 
Oyl becoming too heavy to be kept up by fo 
fhort a Cylinder, the incumbent Cylinder will 
force it ont of the Orifice G, bur if the Pipe be 
further i the Water will raiſe the 
Oyl in the Tube,and fill part of the Cylindrical 
cavity below ir. 


ſented by Fig. fix, Plate the third, with a Cork 
and Cement, and bored with a hot Iron, a hole 
to receive the Pipe G H, and the other E F, I 
ſtopped the Orifice G with a Cork and Cement 
likewiſe, and then pouring in Water through 
the Pipe E, till it roſe to the Surface I, the Bub- 
ble X was ſo nicely poiſed that it ſwam, but as 
ſoon as by pouring in more Water the Surface 
was raiſcd to K, the Bubble X ſubſided to the 
bottom: From whence it appears, that the 
whole Water contained in the Pipe E, preſles 


upon 


from what is repreſented by See Plate x; 
the fifch, whers Oyl be- Fs: 5 


To this Experiment 1 ſhall add, that having $:e Plate 3; 
the Mouth of the Vial ABCD, repre» Fs-6- 


—_— 


vpon the whole Water nithin the Glaſs, other: 
wiſe it could not compreſs the Air in the Rub. 
bis and make it int ns —_— 
y preſſes upon Ztat lubjacent, likewiſe 
gpon thoſe Partschat are latterally ſituated in 
of it, And that not only the 
the Water, but even the Cork 
the __— notre l, is pref 
ſed by the weight of it, a liquely 
A ince if the Orifice G be not Fr. 
| the' Water will be raiſed 
it, and if inſtead of a Cork and Cement, it be 
only fopped with ones Fhumb, one may per- 
ceive an evident Preſſure of theWater againſt it 
And that the ſubſiding of the Bubble depended 
on the Preſſure of the Water above it,a 
ſince if . part of the Water was poured 
by — Vial, it would preſenty &' 
merge a 
And one thing in this Experiment worthy 
ogr notice, was, that if the Glaſs AB. CD 
was not wholly filled, but the ſpace betwirt 
L M filled with- Air, yet the Preſſure of fuch 
Cifterent Fluids may: be fo caſily communics- 
ted from one' to' the: other, that the Bubble 
m__ deſcend equally as if it were filled with 
ater. | - | 
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Fhadroftatical Par adoxes. 
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PARADOX VIL Pargdex 
VILL 


Water may be made to depreſs a Bod 
oy the it ſelf, as well « ts buy.» 


up 


The truth of this Paradox will be eaſily 
made out by the following Experiments, for 
if a Glaſs Syphon, of the Figure repreſented by $2! x; 
7. Plate the third, be filled from H tot © ” 
Oyl of Turpentine, and immerſed in the 
Glas A B C D,till the Orifice A of the ſhorter 
be under Water, if then the Orifice E be 
, and the whole Tube EI FGH be 
ed gradually, the incumbent, Water 
will preſs the Oyl out ofthe ſhorter 
Leg G, into the longer E F. And, 
For a further confirmation of this Paradox, 
a well as the foregoing, and the ſecond, [I 
ſhall ſubjoin 3 that having provided a Pipe of 


I, = ES Tot I ors 


Orifice O, ' as the Pipe was gradually depreſſed, 
the Oyl was preſſed out of the Pipe LM to N, 
and from thence to what height | pleaſed in the 
Pipe O'P N. 
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PARADOX 1x 


That whatever is ſaid of Poſitive Levity, a pr 
cel of Oyl lighter than Water may be ken in We 
ter; without aſcending in it, | 


Conkidering that fince the Surface of a Yee 
of ſtanding Water is (Phyſically ſpeaking) Hs- 
rizontal, the Water that preiles againſt the 
lower part. of the immerſed Body muſt need; 
be deeper, than that which preſſes againſt the 

,/ and that this is the Reaſon why Bodies 

| than Water emerge, I concluded, that 
the Water-upon the npper Surface of Oyl is 
a Tube could. be fo high as to ballance the 
Preſſure of that Water below, Oyl might he 
ſuſpended hetwixt two Parcels of Water. To 
try the Reſulc, 1 ſucked an Inch of Water into 
2 Tubs, and by to the Oriſice, 


and by that means ſuſpending the Water in the 
Tube, I removed it into & Veſſel of Oyl, and 


then opening the - Orifice till an lach ef 
Oyl was buoyed up:ato ity] removed it agaiain- 
toa Veſſel of Water, and immerſed it io far in 
thar, till the Water below the Oyl was equal 
in height ro the Water - above it, in which 
ſtation the Cylinder of Oyl and Water being 
equal in weight with the Preſſare of the exter- 
nal Water, the Oyl Q, R. was ſuſpended be- 
twixt the Water S. R. and that below it P.Q, 
the Surface of che Water in the Pipe T. S. be- 
ing Þ.mpch above the Surface of the Wafer 
A D. as was requiſite to make the Oyl and Wa- 


ter contained in the Pipe to preſs equally = 


3 . +. +260 \ 
b 4.4 BAY x" w4S- 


. , 4 £7 : +I TI _ } GY 4 he - "= 
. « 
- hy 
: 
A: _ 
- —— £ 
: | i F f 

© | X "Es 303 


the Surface G, H. with the external Water, as * 


F< 7. 


«& % » "4 © ” _ : 
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Plate 4 Fig. 1. repreſents, | 
PARADOX X 


' That the Cauſe of the Aſcenſion of Water in Sy- 


and of flowing through them, may be 
Pt d without having recourſe to Nature's 
of a Vacuun, 


demonſtrate this, we provided a Glaſs 
A B. C::D. of a convenient wideneſs, 


To 


and half z yard or more = ans as alſo a Sy- 


with two Legs F X, and KX G, to which 


- we a Pipe E X, and to cach of the Legs 
| om—_ we tyed a Glaſs' Pipe, ſeal- 


ed at the , and having Water contain- 
Dhiep Mig then prepared, Ox of Teepen: 
'of Tu 
tine muſt be poured into the Tade 4 B. C D, 
{but that it May' not take vp too much of the 
Oyl, the bottom of the Veſſel ro X 7, may be 
fed with Water) till it reaches above the top 
of the Sypbon FX G, and then by the weight 
o it the Water in the Pipe will be raiſed 


through the Sy and run into the lower 
Veſſel #. In which Experiment the Water is 
raiſed through a Syphon by preſſure, tho? at the 

time there be a free communication of 


Air through the Pipe E X, without danger of 


a Vacuum, In which Experiment, if the Rea- 
ſon beasked, why the Water does not rather 
run out of the Bipe #, into G, than the con- 
trary? It may be anſwered, That tho? exter- 
nally the Oyl is deeper upon the ſurface - the 

n ater 


Pig. 1, 


Parades X. 


See Plate 7; 
Fig. 2 
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Water in the Pipe. #; and conſ 


ſes more upon it, yet the Tube G; on heh 


_ * fide, inſtead of having that preſſure of 
a Cylinder of Water of an equal lenath? v_ 
. being heavier than Oyl, raiſes the Water ont of 
that Tube more forcibly. than it is raiſed ont 
the other. And for the like Reaſon, when once 
the Water is raiſed in Syphons, tho? there be; 
longer Cylinder of Air upon that end which 
immerſed in the lower Veſſel, yet there is x 
weight on: the other, becauſe beſides the 
mbent Atmoſphere, there is. a conſiderable 
Weight of Water : But if the Syphon be & 
bove 34 or 35 Foot high the Water will not 
flow through is, the prefiire of the external 
Air being unable to raiſe Water to ſach 4 
And one thing obſervable in theſe Ex 
ents is, That, if when the Water is ron 
ning Greug tha Syphons, a ſmall hole be 
upon the top of a Syphon, the Air pref 
fing upon the Water within the Pipe as well 
without it, "it will ceaſe to run, tho? the hole be 
no bigger than one made with a Needle ; whicli 
bole if it be ſtopped with a Needle, the preſs 
fore of the external Air will by that means be 


—_ off, and the Syphon be rendred fit for 
© 
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"PARADOX XL. 


* 

f 

ag 

h 

q ht « Solid 9 yon xpber {rap 

I | th new the FT Water, it will /mk by its 
2 weipht; yet if it be placed at a greater 

; than that of t times its own thick« 

"it will” tot fink, if its deſcent be not aſ- 

by the weight if the incumbent Water. 


OY demonſtrate what is contained in this Se Plate 4 
Alex we muſt fill the Glaſs 4B CD, **'? 
Plate thi 4. Fig. the third, ) almoſt full of 
fr, the length of it being near three Foot; 
Water, if we ſuppoſe the Weight E F 
the ſurface G H, it will tink 
bir of irs ſpecifick Gravity, the Water 
Kon other parts of that- Plata being 
nt, but if we ſuppoſe it to be 
pon the Surface 1 X; the Pillars of Wa«» 
tef being: dbove- nine times as thick as ir, they 
will counterballance i ity: for which Reaſon were 
e no'Water pon it, | it *would ſubſide no 
v4 and _ a method —— - keep 
Water from prefling it, the | 
oa on appr ſuppoſing it to lean upon the 


: 
, 


x7 - ot that were the weight ſo de- 
preſſed free from incumbent Water, it would 
not ſublide, { ſhall add the following Experi- 

let then the Braſs Body E *F, (ſee Plate See Plare4 

+) be the cover of a Braſs valve, the *# 
being faſtned with Cement to the Glaſs 
wy the Body E-F, muſt by pulling a hair 
button of Valve © cloſe the _ 
X * 


Surface by 
Cylinders of Water, ſo that 
will be bore up without the aſſiſtance 
thing elſe but the Water buoying up againſt 
but if the Tube be raiſed till the Body EF 
above the Surface 7 X, and near XT, the 
weight of it being greater than the o 
the wo try | ona of Wa, the Body wil 
be no longer ſupported ; but if upon the rt 
immerſion, when the Body E F i» ln dow 
the Surface &R S, a weight Z be ſuſpended a 
it, that will . not be able to ſever the Body 
from the Valve ; from whence it a that 
there is no need in our Phy/ico-mechani 


ws _ ; = By wed 
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$ are hard to be ſeparated, To 
been faid nnder this Paradox, 1 ſhall 
whea the weigh 

the Body E F will be & 
rated before it riſes to the Surface I X. 


APPENDIX L 


Mie Obje&ions vs evince that the upper Parts of We 
ter preſs not upon the lower, anſwered, 


The firſt ObjeQion is, that if the upper Parts 
of the Water preſſed upon the lower, the _ 
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condenſed ; + but to this it is an- 


- ex would be 
wered, that Water conſiſting of Parts tho? 


zh 


heap of the powder of Dia- 
er are no more compreſſed 


minu - uno ſolid, it does not therefore 
; 
nands. low 


the 
TS fredclat cons, 1 beſides it hath not - 


been found -that Water was capable of being 
_ by any force we could uſe. And 
tho it be NT egos —_ Plants grow in 
the Sea wi ing depre yet that ha 

- becauſe. the Preſſure is not only hex. 
ns Bo Collateral likewiſe, and fo contributes 


wiiſtain it, and the rather becauſe the Colla- 
wal Preſſure is greater than the incumbent. 


**Another Objettion is, that a Bucket of Wa- 


ter. no more when full in Water than 

e ir ſelf out of it, nor ſo much. 
"the Reaſon of this is very plain, for fi 

ABCD tobea Well, (See Plate i 


it be made of Wood which is lighter 

in Specie than Water) and the incumbent Pil- 
krof Water. not preſſing upon the Surface #/ 
- whe the Water on the Surface 7 X, the 
ater below muſt buoy it vp. And tho? the 
Bucket was made of ſomething heavier than 
Water, the whole weight of it will not be 
perceived by the hand above, but only the Sur- 
of weight which ſurmounts the weight 

of an equal bulk of Water. And tho? the 
School-men tell vs, that this Phznomenoa de- 
'on the indiſpoſition of Water to weigh 

its own place, yet 1 have found, that Lead 
X 2 being 


Figure the fifth) in which the Bucket {** eagfhg 
WRICH 15 to the Plain I X, is ſuſpen» W 

Gd by the ring F, the Water'in the Bock- 

«ac 
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nor 
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be 
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being 
contri 
All 


Allt further contained in this 

dix, being only a Repetition of what 

already delivered on this ſubjet, 1 ſhall pub 
it by as needleſs to be repeated again. 


APPENDIX I. 
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Cn VI. Fhdroftatical Paradoxer, wa 


I ſhall therefore, before I propoſe my OL 
onn opinion, briefly take notice of the follow- 


"And firſt Monſieur Des Caries tells us, that 5ee ?lare ,, 
if the Body of a Man were placed in the bot- **: 6 
wm of the Veſſel Z, fo as to hy the Orifice 
= feell the weight of the Water 

'F 4 incumbent on him, but if he were 
placed at B, he would not be ſenſible of that 
becadſe ſhould his Body deſcend, the 
betwixt B and C would not deſcend 

ſing the Orifce A to be 
a ſolid, that would feel the 
Water, becauſe it hindred the 

Water betwixt B and 4, bur 
Principles already laid down over- 
| foundation of this. Explication, | ſhall 

add;that were the matter of fa& true, the 

would be, that when his Body was at 

Man would ſuſtain the weight of the 

t Water, without any ſubjacent.Wa- 

to buoy up againſt him, whereas at 

bjacent Water buoys up as much as 
preſſes down or more. 

But Stevinus, Hydroſtat. Lib, 5. Pag. 149- 
lays, Onmi Preſſu quo corpus dolore afficitur, pars 
corports luxatur, fed iſto Preſſu nulla cor- 
port pars luxatur, iſto igitur Preſſu corpus dolofe 

mullo tur. Sed Exemplo clarius ita intelli- .. 
gi, eo ABCD, aqua cujus fundum D C in Ste Plates, 
40 joramen E babeat Epiſtomium ftbi inſertum, Pg. Y: 
os dorſo incumbat bomo F, que cum ita ſint, 
® aque pondere ip/i infidente nulla pars corporis 
luxari poterit, cum aqua undiquaque &1ualiter 
wyeat, X 3 
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what he ſays, "viz; * That 
formneſs of the Preſſure 
I am of his opinion, for tho? in the Ai 
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»— CHAP. VI. 
*...-/ Au Fhdroſtatical diſcourſe &c. 


LL that is contained in this diſcourſe, being 

; chiefly aRepetition of what hath been before 
ered in other Parts of the Author's Works, 
now only to obviate ſome ObjeQi- 

a Dr, More's, and the trath's laid down by 
Anthor in his Hydroſtatical Paradoxes, and 
v-mechans iments being ſo plain, 
adtheſe Objections {o trivial, it would but be 
padleſs to encreaſe the bulk of the Book, with 
at may with more Reaſon be avoided. 


WS. av 


TT rrr— 
| CHAP, VIII. 


i me Eſſyy Inſtrument, and the Hyaro- 
 Patical Principle it's founded on, &C. 
Communicated in the Tranſaftions of 
| June 1675. 


The firſt Section. 


_ the occaſion of making this Inſtrument, 
upon, 


the Hydroftatical Principle it's founded 


FAring ſeveral years ago made uſe of a Bub- 
& tle with a long Stem, to eſtimate the 
ack Gravity of Metals, by its eaſieor more 
alt immerſion with them, I applyed ir like- 
X 4 wile 


A new Hy- 
aro may 
In 


and it; ults 
Fan +, 


wiſc to cſtimats the of other Solids, by 
obſerving how mates at this Bubble 
would depreſs It variouſly according to their 
ſpecifick Gravitiesz .It being a general Rule in 
Hydroſtaticks, that any ſolid Body in Water 
loſes ſo much of its. weight, as a parcel- of 
Water of the ſame Dimenſions would weigh 
in rope OO oy ſ - ooly heavi- 
er Copper, It n: e leſs of its weight 
in the Water than Copper; becauſe NONE 
_ 6nably the Ignobler Metal poſſeſſes the ſpace 
of a greater quantity of Water, whoſe | 

by weighing It in that fluid,is Ioſt in the weight 
of rhe Body, ſuſpended at the Bubble. And 


conſequently an onnce of Gold muſt cauſe that 
Bubble to be immerſed deeper in Water, than 
an ounce of Braſs or Copper would, the Braſs 
by Reaſon of its ſs Dimenſions loſing more 
of ics weight thani t 


Gold. 
The ſecond Section. 
Deſeribing tbe Conſtrudion of this Inſtrument. 


This Inſtrument may be made of any Metal 
or other matter, which will float in the Water, 
without ſoaking it in, but the beſt far the vſes 
hereafter mentioned are thoſe made of Glaſs ; 
tho” they are not ſo laſting as thoſe that conſiſt 
of Copper or Silver. 

* This inſtrument is made of three Parts, 4 
Ball, the Stem, and that which holds the Pipe, 
The Ball conſiſts of two Metalline Plates,cach of 
the faſhion of a Convex Glaſs; and the Cavity 
within muſt be ſo large, that the Air contained 
| in 


4 


ſufficient to hold as much Air as 


> 
nſiſt of a ſmall Cy- 
Cavity, and of a convenient 


g, being ſoddered 


- 


to a in the Centre of the uppermoſt 
wer part of the Ball; and to the Centre of 
* We lowermoſt is fixed a piece of Wire to lay 
he Guiny vpon, or a ſcrewed ſtirrup to fix 


have a mind to try pieces of Gold 

greater weight, the ſtirrup ought to be fixed 

d.2 imall Cylinder, upon which ſeveral pieces 

of fixed, and having holes in the 

ddle, that may be put on or taken off 

s on requires, Inſtrument may be ad- 

to any -piece of Gold, tho? twice or thrice 

ravy as & Guiny. 

To -adjuſt this Inſtrument for the uſe of 

neas, it muſt be lightned by the uſe of a 

6, or. made heavier by the addition of Ballaſt, 

ut it may be ſufficiently immerſed in the Wa- 

'withont finking,and then a mark being fixed 

09 the Stem at the Surface of the Water, a 

; Piece of Rraſs muſt be ſubſtituted in the place 
ef the Guiny of the fame weight, or a grain - 

or two heavier in the Air, and a mark fet at 

-Sarface of the Water, when it is immerſed 
. If that weight. 
AT X Is 


In which method of adjuſting, the following 
Particulars are to be minded. | 

Firſt, the Guinea muſt be placed exattly with 

' its middle in the ſcrew, that it may not incline 

the Tube, but let it ſtand ereQ. 

Secondly, Quick-filver Ballaſt in Metalline 
Inſtruments is apt to diſſolve the fodder. 

Thirdly, the marks may be made of chewed 
Maſtick- fixed in ſmall holes ; or by fixing a 
Silver or a Golden Wire in a nick made round 
the Stem, 
. Fougrthly, one of the heavyeſt Guineas is to 
be made uſe of in adjuſting this Inſtrument, 
and care muſt be taken that + of an Inch by 
left above the Water, becauſe all Waters them- 
ſelves are not of an equal weighr, yet thoſe 
circumſtances vary not the: ſnccefs, fince - the 
difference in the immerging this Inſtrument in 
ſeveral Waters,is in conſiderable in reſpet of the 
difference betwixt a piece of Braſs and Gold 
of an equal weight in the Air, it being an Inch 


and three quarters. 
Fifthly, before we can determine by this In- 


ſtrument whether the Gold be , it muſt 
be weighed in the Air, to ſee whether it be of 
a juſt weight, and then this will diſcover 
whether it be genuine, for otherwiſe we may 
think the not good, when it only wants 
weight in the Air. 


The Explication of the Figures 


See Plate 1, Fig. 1. A B. The Stem or Pipe. 
—_ C E. The two Parts of the Ball ſodde- 
red together, | 


BCDE, The 


The mark to which "hg of the 
_ of a Guinea in the Alr depreſ- 


>» 7, The mark to which the Gold ſinks it. 
fig 2, The ſcrew by it ſelf to be taken off or 
£ = on the undermoſt Stem of the 
Inſtrument. 
fig 3- The Perforated Pates to be put upon 
| the lower Stem as ballaſt. 
Fe 4. The The lower Stem with a Perforated 
The = ep hich be mad f 
| w m e uſe © 
"e's inſtead of the Grow. 
fig, 6. A. B. C. The Glaſs Inſtrument. 
| 'D D D. The Coin ſupported by four 
Horſe-hairs. 
% ". The I ypmmr Stem of a Glaſs Inſtry- 
to which a ſcrew is faſtned 
with hairs or otherwiſe. 
47 C D. The Inſtrument for eſti- 
- © mating the ſpecifick Gravity of Li- 


EE The Quick-filver or Water em- 
ployed as Ballaſt. 


Repreſenting the uſes of this Inſtrument, as ye. 
lating to Metals. 


The firſt Uſe. 


: Ts to diſtingulſh true Guineas from Counter. 
cit. 


The ſecond Uſe. 


In examining a piece of Gold lighter than a 
Guinea ; ſo much Ballaſt may be added as will 
make that amount to the weight of a Guinea, 
and if the Gold be heavier, ſo many of the 
perforated Plates muſt be taken off the Stem, 
that the Inſtrument may not be ſunk by it, 
and when'a Coin but a little heavier than a 
Guinea is to be tryed, it may be convenient to 
Place a perforated Plate upon the upper ſcrew, 
ſo that it may lye upon the; Ball, and be taken 
off, or lightned with a file as occaſion r+ 


quires, (0 

That ſeveral pieces of Gold may upon ſome 
occaſions be fix'd at once, the aperture of the 
ſcrew ought to be wider, than what will juſt 
admit of a Guinea. 
' If the Inſtrument be well proportioned, fo 
that a piece of Gold a little heavier than a 
Guinea, may not depreſs it under Water ; 1t 
may be examined without altering the weight 
of the Inſtrument. And 
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cording to the method above laid 
down, a half Guinea may be tryed by placing 
atrne balf Guinea with it in the ſcrew. 


The third Uſe. 


- - This laſtrumeat may be adjuſted to try Sil- 
rer Coins which are lighter than half a Crown, 
by weighing Silver ia it, and marking the Sur- 
face-of the Water upon the Pipe, and then 
oo" ns _—_ is —_— 

an W an ignobler Me- 
tl Air, A Wy ſeveral Inſtruments 


nd 
. weold be more convenient for the trying of 
theſe different Metals, yet by altering the 
Ballaſt Plates, one may be made to ſerve the turn. 


The fourth Uſe. 


dad by the like method an Inftrument may 
++ pores todiſcover whether Tin be more 
tes adviterated with Lead, ſince Tin being 
te of Metals, the Lead will depreſs 
the lower if mixed with Tin, as 
Gold'on the contrary is the heavieſt Metal, 


» 


- ry lighter upon the addition of another 


© J 4 : LE. 
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The fifth Uſe. 


lr may enable us to gueſs at the Qualities of 
Mixtures, and the proportions of the 


ients, for by adjuſting how much ſuch a 
weght of Gold will depreſs the Stem, by af- 
ards trying how much lighter in Ons 

| the 
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ervati the and i he 
Os/ rare th" > >o0R increaſe of 


et the FF am told by the Maſter of a Tin Mine, - that 
foweh of Jt. after a Tin Mine bad been quite drained | 
e, by waſhing - and vanning about 30 


| , It yield 


bi : * 


Gentleman told me, that having cauſed the 
Water op rae hy Earth away from -” 
Ore, to own that Earth, by ſtopping 
current of 4 till its own weight made it ſub- 
ſide, that Earth being twelve years expoſed 
to the Air, yielded a good quantity of Metal. 
And Relations agrecable to theſe I have received 
from another. | 
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an NEAPs TOr 10me years 
ds Metal a ſecond time. And F. 6 years £2 

#: Decade queſtionzem p. m. 22. ſays, Feſſula- 
_ ; mens in He truria Florentie civitats imminens, 
loi s Plumbarios babst, qui /3 excidantur brewi 
Jpatio nowis incrementis inſtaurantur. 
| - por iacenk of the growth of Mines 
teſtifies: the ſame; but I am told, 
ha [not in all Mines. And: tho' 
be believed that the Reaſon why the paſſa- 
into ſome Mines grow narrower, -is to be 
Mtribated Sane omen of the- Metal, yet I 


apt to believe, that - OD by the 


> frozen Water in 
= cncnpſs thſpullgs 1 


is urged as 


hof 
tit 


yet I 
Fe proces frm Ov ke by COrro- 
uniting with —_— of the corro- 
and chef ey this Reaſon, 21, 
that the Wood which 
Tn Ted, and ther when 
Mycat that when 
by bare been long expoſed to this Acid, a 
ate Lead*may be ſcraped off better than rhe 
-mmon Ceruſſe, anff this is found on that fide 
Wiead which is next the Wood, and not on 
Expoſed to the outward Air, And I have 
reed, that even Alablaſter and white Mar- 


Hewill yield an Acid Spirit, ſo that. we que- 
_ 
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Lead fixed to the feet of Statves, 
- may 


tl ts, 


only by Pliny and 5 

| that in the 10 
ed tb arr ag nPs iy 
hee booked, en 


- 


wit eſpecially in 

and as the yellow Soil near 
ſome Gold. 

the increaſe of Metals deperids on 

of the Air, or ſome other canſe, 

and more ſtrj& Obſervations have 


4 Ao way of fimeting Ores. 


{0 help me to make an eſtimate of the 
of Meralline or the in- 


2 of Bodies I weighed a piece of Rock- 7 
ſtal | white trawl firſt i Air and then 


eri, I found that 

2 vy x WT na was _ ; on 
oportion of the latter 

s. four to one ; NS Tryals I was 


mndied to gueſs that theſe ſtones contain Me- 


by the ſame method 


coi: 


f " 
. —_ 
F - VJ 
Y 4.3; 
. dy 
is : 
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dies which are not generally Jooked upon # 

ſuch, as Lapis Hematites, and American Talc, 
And as it is general —__ lign, that x 
Body contains mineral ts proportion- 
ably as it is heavier than Cryſtal, ſo it is no 
leſs certain, that Bodies lighter than Cryſtal 
are not impregnated with a Metalline Ore, a 


Jet, Succinum, Salphur Yive, common Sul 
Engliſh Talc, Venetian Talc, and black 
whoſe weight to Water is but as 1 4% tos, 
and which by certain Tryals 1 have found to be 
Z Rs he od es that 
As for van may be r 
by eſtimating Or hep may either reſpet _— 
Jewellers, Phyſicians, or Chymiſts, as __ 
Meralline Ingrediens are but ſmall;or Mineraliſt, 
whoſe buſineſs it is to extrat the Metal, when 
by this Hydroſtatical way it appears to be ff 
ciently im - But, becauſe there are 
ſome cruder Metalline In ule newng in ſome Bo- 
dies, as Ferrer Biſmuth, Lapis, Cal 
minaris and which may deceive an an- 
skilfyl Mineraliſt who eſtimates them this wy, 
it may be convenient to make uſe of other 
Tryals to diſtinguiſh them. And fince fone 
ny pet, when tryed in the lump, appear 
goo: arched with Metalline Parts, it 
ma b of uſe to beat them to powder - 
ate the Mertalline Parts, by w 
by fire 3 for by that means [ cr 
that a Metalline Ore which was wrought for 
Lead, afforded a ſufficient quantity of Silver 
to anſwer the charge of working it, and 
- this caution 1 muſt add the following, #9 
That ſince _— ar® generally _—_ 
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hs -pe6 _ < * 
thay common Cryſtal, ' and by ſome looked up- 
on tobe liy tocked with Metalline Parts, 
becauſe of their weight, and the glirtering of 
ns yet cre —_ me undeciv- 
d, by placing t in 4 re, for by that 
- the Sulphureous Parts will be confinted, 
ad leave behind them a black Calx ; bur tho? 
Afgcaſter abound not with Metalline Parts 
ctionable ro their bulk, yet | have found 
| ience, that ſome of chem#have afforded 
notonly Copper, Silver, and Gold, but fome- 
times's quantity of running Mercury ; but whe- 
ther Marca/ites may be of uſe in graduating 
Wd, or not, 1 ſhall leave to others to be conſi- 
red,” "There is this ertiſement which 
Tank not omit, and it &hat tho? ſome are 
ad to employ flux powders indiffently with- 
art underſtanding tae difference of them, 1 
hare j/-that Lead Ore being fluxed with 
of Mars, afforded a larger quantity of 
Bal,” than with a due proportion of Nitre 
ad Tartar fulminated together; but one parr 
&f gpod-native Cinnahar, finely powdered, be- 
lixed with a fix*t Alkaly of Tartar,and the 
er with a different flux powder, we obtain- 
ec as much Mercury from the former, 
=we did from the latter, tho*ie was likewiſe 
#ixt Mlaly of a mineral Nature, 
{B88 F | 


-*: Some Obſervations abqut native Gold, 


Tho? 1 once 'believed, that there was no ſuch 06/wver;- 
= Gold Mine, in which chat Metal was, 02ow 


yet had a Portionof Ore ſent me 
omtheEaft- Indies with the ſpar about as + | 


Y 2 


324 


—_—_— 


4 we , 


— - ——— 

had 1 broke it; 1 100 not but that it con> 
tained Parts which were malleable without the 
help of the fire: one piece of this had ſo much 
Spar about ic, that it weighed to an equal balk 
of Water, as 2 £, to x. The colour of the 
Sp@-was like white Marble tinged with a dah 
of yellow, and it differed from Lead Ore, in s 
muchas that is uſtally ſo ſoft as to be eaſily cut 
with a knife, but this was as hard as a ſtone, 
and would yield ſparks when ſtruck with a piece 
of Steel it differed further from Spar of 
Lead Ore, in as much as it was altogether in- 
capable of being calcined, tho? kept in 4 
Crucible red hot for ſome hours. Nor would 


it be diſſolved in Agid Men , as Spardt 
| Lead Ore may. - pi Spar in which but 


littleGold was contained,being weigh'dinWater, 
was to its proportion as 2 4 to 1, which 
__ little above the weight of common Mars 

e. 

Bat tho? there is ſuch a. thing as true Gold 
Ore, yet I would not diſcourage Miner 
from ſeeking it in Veins of other Mi 
ſince it hath been found 

i veins of Tin | 
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dns; in Water thirty nine. Difference - 

port; 12/ x , / $0/0n6;\ But to diſtin» 
-from impure, we are to note, 
| of the fineſt, p—_— to 
Mirſennac, is a5 eighteen to one of Water, but 
carding to-.ours, as nineteen to one. So that 
sircomes more or leſs ſhort of that Standard 

nezre'to eſtimate its. Parity. 

Aatthos by weighing Gold Hydroſtatically, 
nemay be able to diſtinguiſh, that Sand-Gold 
which 48 brought from- Africa,* or that from 
Guines, from adulterated; for having once 
——_ Parcel of good, the Weight of 
| a Standard to diſtinguiſh the bad by. 
*irfince- a great many ignorant Sea-men are 
cadctrnd in\buying Gold, who underſtand not 
bowt6examine it Hydroſtatically, 1. ſhall ſub- 
| g method to diſtinguiſh it Chy- 
viz. By mixing a few Grains with 49. 
t of fermented Urine, or Spirit of 
wy for if it be adulterated with Cop- 
Braſs, 'a few Grains laid upon Paper, and 
withthis, will be-tinged bluiſh green. 
rank'/Wrine will be able to extract a 
anQuee” from Braſs, if made nſe of in- 
the” afore-mention'd Spirits ; and>the: 
ky will happen with Sal- frmoniack dif- 
ner | | 

"v are-in England ſuch a great varie- 

tyol Stones, that © wo be worth while to 
- 'Hydroſtatically, and to compare 
them 3 for | have found near the 
high Road an Eagle-Stone, which was not {u- 
ſpelted to he of Engliſh growth. And I found 
hind of Magnefia near a Potter's Work-houſe, 
Y z which 


with Vitriol, | it would yield it 
more plentifully than the. Virriol- 

near the Iſle of Wight; or thoſe made uſe of 
the Vitriol- Works near 

And Ore of Biſmuth hath been diſcover'd 

a heedful Eye, when common Miners knew not 
what kind of Subſtance it was when they dug 


it vp. hb rant 

But this Hydroſtatical way of eſtimating Ores 
may tot only be made of uſe in judging of Mi- 
neral Subſtances, but thoſe Earths which are the 
Wombs of them; fince, tho* they cannot be 
ſuſpended by a Hair, - as ſolid Grains of Ore, 
yet a Jar may be counter RN 
then being filled with the 
of them may be diſcover'd, by firſt a 
ſing\them in the Air, and then having 
wetted them with Water, and convey'd them 
into the Water in.that Hydroſtatical Backet: 
And that this Hydroſtatical way- of weighing 
Earths may be of uſe appears,ſiace it hath not on- 
ly been obſerv*d, that a red Mud, which lay «t 
the bottom of Water, abounded with Iron 
plentifully, but I-have obſerv'd the ſame ina 
Engliſh Oker. - And I have been told, that Di 
amonds, as well as Gold, bave been found ins 
red kind je 7 vr I RD bo 

land, - curiouſly d Cry | in'4 
Soyl of a red Colour. 
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And it may be of uſe to weigh di- 
ers ſorts ns ener Decker, but alſo ſe- 

eibſorts of Sands 3 fince by a Microſcope, 1 

kwediſcern?d ſeveral Grains to appear, as if 
cre male of an Aggregate of Granates ; 

[have experienc*d, not only Hydroſtati- 

ally; that that-black Sand which is made uſe of 
Landon, contains good ſtore of Particles of 

y N z | but 1 have likewiſe been” 

X it, and/by caſting ir, whilſt 


#iato the Conical'Part of a Cru- 


dble..” And I fu obſerv'd, that & of it 
ld ? | a powerful Load-Stone. 

(Mineral of 2 martial Nature hath not 
| d in Sand, 'bur Gold on the 
kak of -Gruiny,'' and:on. the Banks of Tagus 
wich ronz by 7zzbon! and PaGolus ; and ſome 
lath/beeq-found on'the Banks of the &bine, and 
aktle River which runs down from the Moun- 
tains in Savoy, Bur much more Gold may be 
om: Sand :Chymically, than by picking it 
Sand'be reduced 'to Glaſs with Lis 
jun, ' and then the volatil Gold 
| by giving it a'Body fir-to retain and 
«3 fach as Silver, out of which [ bave” got 
F1ath _ of as much my —_— 
@Recort;.and two or three fluxing Addi» 
timencs:of ſmall price, :fixtern grains of - pure 
Gold: And tho*-by: fomtiit is. choug hc ſtrange, 
that there ſhould be a neceſſicy of fixing Gold, 
Fhave elſewhere made it appear, that by a 
addition of another Subſtance, Gould may 
without a naked Fire, and form ſc- 

veral Cryſtals like Rubies. 
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eriment n,. and thei __—_ 


Beam) the Diterr ce}the "ON See Plate x. 
TILED which (@) —_ Fig. oo, 
— nd pry 
Ja Line 


þ | vt Barons ' Which 
4p-or let down,; (&) a Hair . 


FEE weighed--in the 
in tbe Glaſs Ciſtern,” (n the ...- 
$) he Box of gm, (7) 
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FRO) ;nkat/ie contain'd in the fore-going 
| er, "it appearing that white Marble 
may «de a Standard to diſtinguiſh 

[from other Bodies;”' I ſhall 

"mayor: weighing linking Bodies 


 Aed-ort; the ſolid Body to be exarin'd, is 7he methed 


[by a Horſe-hair, at one of the 

now deſcribed, and there to-be coon- 

3 then'the Weights being taken out, 

| roms from the: weight of the Body in 
weight of it in Water, by the Remainder 
divide 
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Fit 


Marhles'to 
\ In: which DireQtion itis te to« 


2 Body wei $ 


net of Hairs to hold it.in.; Fourthly, So much of 
the Hair as is above'the Water muſt. be coun- 
on 1 ar error gag 
ly, COSI In of the —_ counter- 
oppoſite with a weight of Lead, 
ſpended the Horſe-Hair at the vrring 5 * 
when I did not take off the Scale, i it t6 
be in the middle, Sixthly; "Care 
be taken that the | Water below roucity 
not the bottom of the Scale, and that the Body 
' be freely ſuſpended, add ' wholly immerſed in 
ater. Seventhly, Care maſt be taken, 
no Bubbles'of Air be contained in the Pores 
of the Body weighed, ſince the ſacceſs will! be 
apt to fail-in fome Tryals upon that _—_ 
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aat thee being obſerved, it will 


aeakc' to. kno x, by.the metbod pr ed, the 
ference t the ſpecifick of other 


atieoevier than W ater. - Ee peble 


atical' Paradox of Arcbonede 
EaBo heavier than Water, ie ted 


pWat eh -1n\the Air, - by the weight of as 


— it in Bulk -or Mag- 


wot 
Parts of a Martial Na- 
— ers confirmed, by obſer- 
? a grain of | it turned an Infuſion of Galls 
ZLatuli was to its bulk of Water in 
\thres t00ne. . A Load-Stone, which 
netical, hath Medicinal Vertoues, ap- 
: -14 4} a3 foul? B:to one. Lapis Calami- 
mare four '2 to-one. In which Concretes, 
anal Virtues feem- to depend on the 
vida]: mixtare of metalline Ingredients; but 
we- Bodies which abound lefs with cue 
hſtinees,/ may be-a3 operative, by reafon © 
—_—_ Particles. But, 


method of weighing Bo- ſe 


forther ſerviceable in diſtinguiſh- 

lanes from Plants, or other petrified Sub- 
Coral, which weighs in proportion 
to-Water,/ as tyo-$.to one, and theretare ap- 
1 ye a Sranny being heavier than Cry- 

| fous-Peart taken out of an Oyſter, 
206 grains, was to Water as 


wo t900e.. \ A- Calculus Humanus, which 
el's weighed 
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 precic om memes or 
Metalline Ingredients. But tho' ſome- 
anes that” are tranſparent may not be 
ifolly: impregnated with Medicinal and 
Effluvia, yet confidering the Activity 
ſubtlety of ſome Pigments, the latter 
gheas powerful.” And that every ſenſible 
| may be impregnated by a ſmall 


* will appear from the fol- 
| nent;vzz, If five grains of Za- 
whe mixed with one _ and half of Yenice 

y powdered, ept in fuſion in a 
evict hot fre, i will give the 
colour, and if the proportion 
be as one to fix, the Glaſs will 
tinged to makg a handſome Gem. 
that a ſmall quantity of 

may be ſufficient to impart 

to Glaſs and even Gems, I ſhall add, 
grains of the of a Garman 
kept ia faGon with an ounce of 
Glaſs,” it gave it a TinQure like 

of ey to pure Glaſs, 

;been ſaid it appears, how 

ion of ſolid ſubſtances to Water may 
ro y-diſtinguiſhed; but ſince there 
ſubſtances which cannot be ſo weigh- 

bes either ſubje& to diſſolve in _ 
At to be ſuſpended by a Hair, by reaſon © 

their form, being eirher powders or liquids, 
make- an eſtimate of theſe, 1 contrived the 
Bucket formerly mentioned, and repreſented in 
Fig 00, Plate the firſt, which being ſuſpended 
in and-connterpoiſed, we pot 8 known 
of Quick-ſiver in it, by which means 

com- 


Ef 


al 
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that eight 
= 
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its weight in'Water with its weight ; 
riding the g 


grains, 

and about ,5 , ſo that the Mercury made uſe of 
in this Tryal was a&t4 i to x, but © comman 
Mercary which is fold in the Shops we have 
found ro weigh not above thirteen gnd a half 


meaſure we may 
of any 


- ex 
wixt 
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+ ſpecific Gravity from Water 
_—_ yn of any fub- 
T genuine it may 


(- he « Standard ethos the racderk 


parcels of the fame ſubſtance by, and 
i] be no very difficult matter for one well 
ed in numbers, by comparing the ſpecifick 
y of Oyl of Turpentine and Water to- 
to know what proportion the Body 
grin On, would bear to an'equal bulk of 


= ther way which may be taken to eſtimate 
xcific O_o Liquors is, by mak- 


Wo of a Body that will ſubſide in all Liquors 
but Quickſi er; for thus by firſt weighing that 


Bod CA and then in ſeveral Liquors, and 
I the difference betwixt the ſolid 
h of the —_— it is not difficult to 
k weight of each, and the pro- 
| ixt them. And ſince it js but one 
Mid that is compared thus to the differing Li- 
wo co | whatſoever their Number is, it will not 
wit to compare the ſpecifick Gravities 
the Liquors betwixt theniſclves, and to dif- 
"the weight of the-firſt, that of any 

which ever one pleaſes. 
'In making choice of ſuch a ſolid Body, 
ſerve our preſent purpoſe,care muſt be 
that it be ſuch as will not be ſubjeR to 


I 


os by Effiuvin; or too large for a 


3 ror ſo big as'to require too 

= te to cover it ; and laſtly, it ovght to 
Vof fach a Nature, that it may not be liable 
roncg by ſharp and corroſive Liquors, 
*" eaſily broke, but ſuch as may be caſily _ 
taineo, 
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x uſeofin trying theſe kind 
which came neareſt what 
Wine, B 


ic. of Wine, 
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"©. For tho” a piece of Amber weighed but 
{grains in Water, yet in common red French 
Vine it weighed 8 ;, in Nants Brandy 17 z, and 
a xectifyed Spirit of Wine 34 5. 
This Hydroſtatical method of eſtimating,may 
kemiſe contribute to diſcover the ſtrength of 
ladLiquors, thoſe that are ſtrongeſt cauſing 
te-folid to weigh leſs, as they are ſtronger, 
e- greater decrement of weight proceeding 
ow the greater proportion it contains of 
a-that are not Volatile. It may likewiſe 
7 rethe waſting of ſeveral Liquors, as Spiric 
Mine-or Brandy, in trying their goodneſs. 
Andturther it way be imployed in eſtimating 
alive weight of Wine, Beer, Ale, Mead, 


bs ter,” &c. and diſtinguiſh their goodneſs, 


magur.confuming them. 
| oF der will not be heavy enough to di- 
m_ th ſtrength of Oy of Tartar per deli- 
= and ſuch heavy Bodies, fince they are 
nbeary for it to ſubſide in. 
=, the afore-mentioned there may be 
uſe made of our Hydroſtatical ſolid , 


3", $43 ir 
To ſhew when Menſtruwns are of a con- 


exient wWrength. For that there is a peculiar 
| E. Sptrituouſneſs requiſite in ſome Sol- 
=2-evident, ſince if Aqua Fortis be too 

REI will not be able to diſſolve Silver, no 
methan if it be too weak, till it is diluted by an 


waton of Water ; and it is much more fit to 


are filings of crude Lead, when more dilute : 
SrRllyed Spirit of Wine is not always the 
tolt prox Menſtruum for gummy Bodies, 
= Gillolves only the pureſt Reſin, arid 
kg the Mycilaginous Parts behind, which 
| " - may 


| - 
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may be as good in Medicine as the other,and fur. 
ther we ſee that Gum Arabick and Tragacanth are 
not ſo eaſily diſſolved 1n good Spirit of Wines 
in weak Liquors; and the like may be obſerved 
in diſſolving Myrrh, 

To what hath been ſaid on this occaſion,there 
is one thing to be added, that when this Ex. 
pedient is made uſe of in Oyl of Vitriol or Tar 
tar per deliquium, it is neceſſary to put ſone- 
thing into the Scale to compenſate the light- 
neſs of the Horſe-hairs, ſince in ſuch Experi- 
menrs the ſpecifick Gravity of the Liquors ex- 
ceed the Gravity of the Hairs, and conſequent- 
1y they will be apt to buoy up the Body immer- 
ſed, and miſinform us in its true ſpecifick 
weight. 

To the afore-mentioned ways of Hydroſtat- 
cally eſtimating Liquors,we may add the follow 
ing. And firſt, it may be done by _y 
Veſſel with a liender Stem ſucceſſively; wi 
different Liquors, and weighing them, as alſo 
may be done by a Braſs Cylinder, made heat 
er at one end than the other, by which it my 
| be made to float, and tofſwim deeper & 
higher above the Water, as the Liquor contait» 
ed is heavier ; or another way is by fitting ws 
Bubbles together with Cement, by which ther 
Stems being joined, and the one cauſed to fuk 
lowelt by a Ballaſt of Mercury, as the other's 
filled with a heavier or lighter Liquor, it wil 
manifeſtly preponderate. 

Another way propoſed by AMerſenmu, wy 
weighing a Glaſs and a Stopple in Water, an 
'then filling the Bottle quite full, and purringin 
rhe Stopple ; for the weight of the Glaſs and 
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le being dedudted from the weight of the 


% bole, the remaining weight will be the weight 


Jos propoſed. But inſtead of this 


pf t 
"ew de uſe of a round Glaſs-Ball with a Glaſs * 


ple, which being firſt weighed in Air and 
Var: and counterpoiſed there, we were a- 
ble to. diſcover the weight of the Liquor con- 
tined, and -its proportion to the bulk of the 
qor-it was weighed in; and if the Bubble 
wereto0 light to ſubſide in ſome heavy Liquors, 
ld bring it to a juſt weight by a Ballaſt 
Mercury. But fince foch Veſſels as theſe 
g very hard to be got, and ſome ather incon- 
$ attend it, we think it leſs ſatisfato- 
than thoſe other ways we made uſe of and 

poſed before. 


Gixth Uſe that may be made of theſe Hy- 
Tryalsls in reference to ſeveral Me- 
for thus the Jucics of Plants may 
f when they are contained in our 
Iifoltatical Jar, delineated ,in the Figure a- 
os, they -be hung at a nice Ballance in Oyl, 
_ Water, ſince they are not ſubje& to 
Ur it: :And by this means we may be ſatis- 
Juices of Plants alter their ſpecifick 
when a good while, and oy ter fer- 
"he by this method likewiſs we 
able to wegh Honey, Vinegar, Ver- 
As 99 we A compare and weigh 
& of Fruits of ent kinds, and the 
Species of each kind, as alſo the ſe- 
"a in their "ſeveral ſtates of Crudity 
Mari ; But the uſe of this Hydroſtatical 
ng very tedious and difficult, to 
are not yery $kilful in making Ex- 
8 periments, 
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periments, the other will be more uſeful which 
are tryed with Amber. | 

But to what hath been already delivered on 
this ſubje& I ſhall add, thattho? in ſeveral Try. 
als made with precious ſubſtances,a nice Ballance 
is requiſite, yet in moſt caſes the difference be 
twixt Bodies is great enough to be diſcerned by 
a Ballance, not altogether ſo nice; for let thy 
Ballance be never ſo nice, there is difference in 
the Textures and Compoſitions of Bodies of the 
ſame Denomination, for which, as well azia 
coernh of a nice Ballance, allowances are eafily 
Made, 

But perhaps it may be objeted by ſome, + 
gainſt the method I have been propoſing, 
liace I generally weigh moſt Bodies in Wk 
hr it will be a 9 qu” by Pau them 
with any exaQneſs, it obſerved, 
that moſt - Waters themſelyes differ in ſpeci 
fick Gravity, But to this I ſball briefly as 
ſwer,that I have not perceived ſo conſiderable s 
difference as will fruſtrate theſe Experiments, 
in which we require not a Mathematical, but 4 
Phyſical certainty, 
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Se CHAP. XI. 


Hidrofbatical Stereometry applyed to the Ma- 

y teria Medica. 

'T. being uſual for Phyſicians in the deſcrip- 
"ns of Teveral Parts of the Materia Medica, 
lie the ſiZe of Bodies by very indetermi- 
'Terms, 1 thought that they might be 
d_ by Hydroſtaticks,. to give deſcriptions 

ieh more exact and ſatisfaftory; and for 

that end having made two hollow Braſs Cubes, 
we Carities, being Cubical Inches, contained 
$6 &rains, or a Cabical Inch of Water,it being 

Law in Hydroſtaticks, that whatever Body is 

hed in Water, it loſes ſo much. of its 

aene, 2s an equal hulk of Water weighs, 1 

needed it would thence follow, that what- 

Trand was weighed in Water, if in that flu- 

SET 255 grains of its weight, it might be 

udtobe a Cubical Inch; and as it loſt more or 

is, 10 it might be ſaid to be of a Magnitude 
portionable; for if it weighed but 128 grains 
in Water, it might be ſaid, to be of ſuch a 

us a3 anſwers in Magnitude to half a Cubick 

Wot Water ; bur if it weighed 255 wanting 

two grains, that being an eight cf a 

we Cubick Inch of Water, the bulk of the 
| be ſaid to be 7} of a Cubick Inch, 

TH the Body weighs one ounce thirty two 
grains (amounting to 512 grains) or one ounce 
and a forty eight grains (amounting 

763 grains) the bulk ot the Body will be 

equal to two or three Cubical Inches. And if 
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after the Diviſion there remains a Fraftion, it 
will not be difficult to eſtimate it, and to know 
the exa&t bulk of the Body, ſince the Cubicd 
Inch conſiſts of ſuch aliquot Parts, as are eaſily 
and regularly divided and ſubdivided. 

And thous we may eaſily know the bulk of x 
Body that is heavier than Water, but if it be 
ſpecifically lighter it will be a difficult matter, 
The method Merſennus propoſes is this, viz, 
Firſt, weigh the Body to be examined in the 
Air, Secondly, take a piece of Lead of ade 
terminate weight, and able to ſink the othtr 
Body in Water. Thirdly, weigh the Plate in W+ 
ter, and.the weight it loſes in Water,will be the 
weight of Water equal in bulk to the 
weighed. Fourthly, tye together the Plate of 
Lead and the lighter Body, and note the weight 
of the Aggregate. Fifthly, weigh the Aggregate 
in Water, and ſubſtra& the weight of it there, 
from its weight in the Air, and the difference 
will be the ſpecifick weight of the ſaid Body in 
Water. Sixthly, from this difference, 
ſtra& the formerly found ſpecifick Gravity of 
the Plate alone in Water, and the remains wil 

ive you the weight of the lighter Body ia the 
e Liquor, Ard then dividi Nw ned 
weight of the light Body in Water by 256 graims, 
and it will give you the ſolid content of that 
naturally floating Body, To illuſtrate this me- 
thad, 1 ſha!l fubjoin the following Experiment. 


1. The Oaken Cube in Air weighs ſeven ., 
' drachms, thirteen grains and a half. f'9? 


11. The weight of the Lead in Air, four 
drachms. | 
£ Say It, The 
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| of the Lead in Water 

ms and a half, ten grains) 
Ton tra from its weight 220 

- qa for its {pecifick weight 


—— wap —_—m———_— JI 0 


to = Aggregate of the two in Air is 433! 


pron of both together in 


dehben ſubſtracted from its weight 
HG 97s. the difference of both 
- 2713 


| Te i di w_ betwixt the weight) 


Lead alone in Air, and in Water, 


i is all one,the ſpeeifick weight 
of the Plate alone,«vix. n____——_ 00 


. Being ſubſtraQted from the difference of þ 
tAggregatesinAir and inWater,gives | 
he. weight of the Cube propoſed-- | 2511 
wants but four and a half of the 


J 
"3 4 
+ Gme method that hath been taken 


% :folids not ſubje&t to diſſolve in Water, 


\be taken with Alloms, &c., Which is 
+ by employing Oyl of Turpentine initead 


0 Water ; for a Cubical Inch of that werghs- 


223 grains and ;, the difference of the 
ghe of a ſolid in the Air, and in that Oyl, 
divided by that Number, the Quoticn 


, | give. you the ſolid contents of the EN iecd 


But to diſcoyer the weight of Bodies, which 


ne apt to imbibe LOO much of the Liquor? they 


in, we may guard them from it 


ae 1 
bya coat of Bees-Wax, and having fir!l 
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taken the weightof theWax inAir,and then faft- 
ned itto a Plate of Lead,ſubſtraQt the weight of 
as much W ater as is equal in bulk to theWar,and 
proceed with the Body,contained,and the Plateof 
Lead as before taught ; and having thus obtain 
ed the Weight of the propoſed Body in W 
by dividing it by 256 grains, by the help 
the Quotient we may obtain the ſolid contents 
of the propoſed Body. Another way 1 deviſed 
for to learn the ſolid contents of a Body, with- 
out imbibing Water into it, was, by finding the 
weight of a Cubick Inch of Mercory, and alſo 
the ſpecifick weight of the Veſſel, and then 
pouring upon the Body contained in that Veſſd 
as much Silver as it would hold,by knowing the 
weight of that Quick-filver from the weight of 
the whole which the Veſſel would contain, one 
might be acquainged, to how much Mercury the 
matter contained was equal. 

Having thus propoſed a Hydroſtatical way df 
trying Bodies, I ſhall leave it to others to con- 
trive an Inſtrument more apt for ſuch uſes than 
I have done : And ſhall to what I have ſaid add, 
that theſe kind of Experiments do not always 
equally anſwer in ſucceſs, being apt to be i- 
verſityed, as well by the want of uniformity in 
the Qualities, and ſpecifick weight of Bodies of 
the ſame Denomination, as by the difference in 
Water in intenſely Hot and Cold Weather ; # 
alſo upon the account of leſs exat Ballances. 
But another reaſou is the difference of weights 
of the ſame Denomination, for we are told bya 
Ciligent Mathematician, that, cum onmia gram, 
vel ſemina, que reperirs ſolent in atriis venalins 

Lutetie, and ftateram expendiſſet, vis r 
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al, inter ejuſdem Speciei grana grano alteri ex- 
obe re] mdeſſet, in inortis Ludore nol. And 
2 fame Authortells us, that 688 Roman grains 
_ me-but qual to French grains, and this 
mate of their difference by. another Ballance 
wound to be thirty ſix grains falſe : And the 
'fanie- Author receiving two acconnts of the 
number of grains contained in a Roman onnce, 
the one told him there were 612,the other 576. 
And tho? our weights as well as thoſe made uſe 
Soto: have twenty. four ſcruples in 
mounce, yet he divided his ſcruples into twen- 
ur-grains, whereas we divide ours but into 
twenty, And Aerſennus, p. 37. lib. 16. tells 
ws, "that Gum -autem dixi Chelinum, undecint dics 
dngriorum, credunt tamen alii decem duntaxat, 

al afero., And. 
To what hath been ſaid, I ſhall only add, that 
tho” this method of weighing Bogies be not 
Mathematically exa®t,yet it comes as nearPhyſical 
els as we can expect, and may be of uſe 


ul ſome more nice way of Tryals be found 
out. 
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A Table repreſenting not only the 
Weight of ſeveral Bodies in Ar 
and Water, but their Proportions 
in Weight to an equal Bulk of 
Water. 

Weight In Ws 


In Air ter in Propertim, | 
in Gr, Grains, 
306 12 1+<tai, 
251 156 2Sto, 


280} 1524 2#toz, 


391 295 4<ton, 


Bezoar ſtone — 189 
A piece of the ſame— 56: 


A fine Oriental one. 1 72 
Another woomoomoommmnmng 237 
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Calealas humanus— 
Nutive Crabs Eyes- 
(rabs Eyes Artificial 
Cals of Lead ——— 
Copper SEO 16 amen 
Common Cinnabar-- 
Cinnebar of Anti- 
Ci Natirut— 
Another prece fine— 


5s bumanus-- 


G 


Weigh In Wa 
. in Air ter in 


in Gr. 


Grains, 


Proportion, 


2tor. 
I&t01, 
IZto 1. 
12tor. 
2.Sto-1. 
8$®to 1. 
2to 1, 
8.'tO Tr. 


ton, 

L£tOl. 
2£:*-tor. 
2LtO1. 
1”fton, 
4iStOl. 
41s tO l, 


75001, . 


Gold Ore not Rich, 


brought from the 
= 5-te I100 

Ancther Lump of 
the ſame —— 3151 
Granati Miner a—— 217 

Grangte Bohemian 


Tory mn nn 
L 


Lapis Manati—— 
A Fragment of the 
26... £87 


Mar cafit es mnnmmmn—_ 
Another from Stal- 
bridge 


—- _— 


Weight In Ws 
In Air 


in Gr, 


ter in 


Grains, 


1574 1156 


173 


450 


218: 


345 


2O11 


385 
686 


477 
261; 
814 


243 


83 


293 


123 
197 


1127 


256 
290 


380 
104 


631 
189 
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Weigh Is W«- 
In wer in Proportion, 


in Gr, Grains. 
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287 227 4#tor, 


321 230 JNtor. 


145 129 9g&to1, 


195 108 22tor, 


458 366 42tor. 
1120. 960 7 tO 1, 


1872 15865 Hto 1, 


Rhinoceros hory=—= 8563 4260 1,3to 1. 
Rock-Chryſt al, ano- | 
Ps 140 2t0oT. 


| x X res ; 
Medicins Hydroft atics. 
Weight In Wa- 
In Air ter in Prooin 


in Gr, Grains. 
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Seed-Peart 

Sulphar wive—— 371 185 
Germane very fine= 306 152 
Slate Iriſh——— 779 467 


y 5 


A Piece of Talc like 
Lapis _ Amian- 
>. — $90 334 


Mas ice an 508 
: 


oy 1857 1238 


Ore df Fluderes 812 613 
Tin Ore black Rich. t293 984. 
_— 2893 2314 

arty 4 | No4 3 
Timn-gleſs ———— 168 419 
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"Unicorns hors a@ | 
PieCt conn tn 407 195 


THE 


SWORKS 


Of the HONOURABLE 


ROBERT BOTLE, Eq; 


EPIT OMI ZED. 


-BOOK V. PART I. 


— 


Re e—_—_—_— 


CHAP. L 


An account of s ſtrangely Self-moving Li- 
| mats. Aut brag the Tranſattions 


of | RI 26. 1685, 


N Ingenious Mathematician having mix- of s 
A ed foreral Ingredients in an Earthen meine 

, a Pot over Coals, the matter took fire, 

and to blaze furiouſly 3 which 

bim to ſtifle the flame, and remove it 

fire 3 and when it was cold, he ſeveral - 

s ſucceſſively and at ſome diſtance of time 

» That the Liquor moyed _—_ _ 

Skly; 


dt 
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briskly ; and ſome ſeeds being thrown upon it, 
they a ſort of ſcum ; part of which he. 
ing rethoved, and the Liquor placed in a warg 
Laboratory, I obſerved the following Phans- 


-4. The Jam which remgined- on it brig 
broke, part. would. be carryed to the left 
and part to the right, by the motion of the: 
Liquor. 2. When it came from under the- 
ſcum, it moved very briskly, as if its moting - 
upwards had wy, 624 hy it. 3. The he 
quor conſiſting partly of Oyl, and partly of 
Bityuminous Ingredients, their motion might+? 
not only be the better diſcerned, but ſome? 
thoſe Oyly Parts riſing up to the top of the Li- 
vor would diffuſe themſelves orbicularly, and - 
orm a great Halo adorned with the vivid cv * 
lours of a Rain-Bow, ,and theſe would contione 
till they loſt themſelves ſucceſſively under the 
ſcom. 4. The motions of this Liquor were fre- 
quently Vortical, which appeared by the moti- 
on of ſome Parts of the cum. And the Liquor 
all this while was actually Cold. 5. Some of 
this Liquor being poured into a Cylindrical Glak, 
it moyed not as before, but being poured into 
a ſhallow wide-mouth*d Glaſs, it moved more 
briskly and variouſly than before in the Earthen 
Veſſel. 6. It moves more briskly or flog # 
. the Weather varies in temper, and in all hath * 
continued its motion ten days z and it continued | 
this motion when poured out of a Vial into #- 
CUI nt Aary Av. or Fo., avipoy ms | 
yery Y, | $0 | 
its mction jn point of ſwiftneſs ; and from the ' 
firſt to the laſt time this Liquor was obſerved 
$o move, it was about five Months. ou 
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the preſerving of Birds, and other 

» 

7 frat Fzrus's. 


N order to make Obſervations about young of pre/cr 
'Fetws's, T preſerved Chickens taken out of 2% Bir, 
te Shell at ſeveral times, and on ſeveral days * 
after Incubation, by keeping them in Spirit 

Wine to which 1 ſometimes added Spirit 
W-Amoniack prepared with Quick-lime, 
ad that the Liquor might not be diſcoloured, 
Iſally remove them twice into freſh Spirits, 

Ideſfign to preferve them in it. | 

429 


.. CHAP. II. 


are concerning the the Bladders, 
| found in Fiſbes. Communicated in 
the Tranſattions of May 25. 1675. 


4 


O ſhew whether a Fiſh moves in the 9, 
Water, by expanding or by a conſtriction rye” "uy 
p and whether the Bladder withia him 
be and expanded according to the 
ſereral depths he ſwims at, we contrived the 
Experiment, viz. To put ſeveral 
bs into a Bolt-hezd, filled with Water, 
"Whoſe Stem is drawn out very fine, and 
'up when filled with Water; for if 
the Fiſh finks, the Water in the ſmall 
fablides, we may- conclude be contracts 
&©* him- 
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bimſelf ; and if when he riſes,the Water riſes a. 
-17 we may conclude that he expands hit. 
elf. 
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CHAP. IV; 


Laudanum Helmontii Junioris :. Commun 
cated in the Philoſophical Tranſaltin 
of Oftober 1674. 


Oi A K E of Opium four onnces, of the Jaic 
of 'Quinces four pound, cut the Opinn 
ſmall,and digeſt it in the Juice of Quinces tea 
days or more, then filtre -it, and having ial 
ſed in it, of Cinnamon, Nutmegs, and 
each one ounce, let them infuſe fix days; awd 
then having let it juſt boil a little, filtre it, and 
evaporate the 'moiſture till the Maſs is of what 
conſiſtence you deſire, and incorporate with & 
two or three ouncesof Saffron well powdered,and 
make it up into a Maſs. The Doſe of this Law 
dann, if kept liquid, is from five to ten drops 
or.leſs; and of the Pills a leſs quantity is reque 
red. | 
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CH APV. 


ations: of an Earth: Quake made" at 
= aud ane the Tran 
Geof April 2. 1666. | 


Py 


$ all that "Winter, but before 1 got 
the” Wlnd, turned and Rain began to 
ind in an hour after 1 perceived' a 

ing In the Houſe where I was, and ſoon af» 

a brisk Storm. At 
, than, where I was, the 

"was more ſenſible, the Stones 
of” a Gentleman's Houſe being 
D hore - This Hill abounds with ſe- 
inds of Mineral ſubſtances; and 1 am 
Md t RY the Earth-Quake ex- 
PEE hg Miles. 
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Mie relating to the Art of Medicine, 


9 8! } 
PAC the Glowing paſſages may be of 
. ſmall oſe tothe Ingenious, and Experi-, 
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' {ting der Oxford, and a Lodging in Obſerver. 
Country, which was four odging.. © Rog 
te firſt two Miles it was colder than at.o- Quake 


yet lince they tay be ſervicable _ of 


SS Phyſicians, I ſhall for their [nfor. Medicines, 
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- A tall el tian Ant rei 
years old, having by a fall broke his Skull in 
ſeveral places, which were fevyeral times Tre. 
paned, and large Chaſms made in it by the 
days ne of ſeveral pieces, in about th 

Ky ob a  FEFT 0008 
© loemty = to epriv motion 
orb Sor wy in his 
eas Nias And this Fi 
about twenty four w 
time his head being further laid 
of a bone mnch like "the 
ſtuck ſo faſt and "cloſe tothe 
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he had ſome 

continued 
which time 

found a $ 
of a Fiſh, 
—_—— of Blood actom- 


away, but that be- 
ig re $ time his Falls 


nter 
which ftv 
, that an 
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din abou thre 
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the place f tis Skull i ver | 

whence it appears, what great may 
very light 


x ns Gan... was futther 


to be taken notice of, that the Parts whilſt the 


may add, that tho? he was frequently let blood 
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to:have a good ſtomach; nor did 
Y of the Brain cauſe the leaſt Vo- 
vg. or Conyulſions. | 
EXPERIMENT Il. 
To ſhew the-great and terrible effets of 
fadden Paſſions of the mind, I ſhall relate the 
| Hiſtory, viz. -That'a Woman having 
a Boy to a River fide with her, which 
tloved very well, the Boy accidentally falli 
the Water unſeen by her, when ſhe mil- 


in ſhe was taken with a dead Palſie, which 
we not be removed. 


IF; 
= EXPERIMENT 1. 


us to_ſhew what contrary effects violent 

ow of the mind may have, I ſhall add, that 
: enteman who - was in his youth taken 
L© violent a Sciatica, that he could not 

x wut was carried to Church, and look's up- 
ez yet once, when he was in 


in the .Chorch, they all fled and lefr 

mr ond them, who being as much afraid of 
mes the reſt,got off his ſeat, and walk'd along - 
otter” Men, and this | received from the * 

nn dfectcd forty years after the ſaid fright, 
i alt that time ſaffered not the leaſt re- 


> final advantage to Phyſick, ' 
's, amongſt thoſe Expert- 
A a 2 ments . 


at. th h— 
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ments which they lay down, as relating to what 
they write y about, communicate thoſe 


. which they think of uſe to Phyſicians, 


they ſhould be leſs pertinent to the Subje&t nn. 
der Conſideration ; for which reaſon, I ſhall for 
the future communicate ſuch, deſiring this ſhort 
Advertiſement may be my Apology. 


A deſmed Chymical Medicine, 
EXPERIMENT I. 


Though Vomitive Medicines are not a little 
dangerous, yet ſince in ſeveral Diſeaſes they are 
altogether requiſite, I ſhall here lay down a 
Preparation which is as efteQual, and yet ſafer 
than any other Liquor, and much to be prefer- 
red before an In of Crocus Metallorum, 

The Preparation is this, Diſtill two parts of 
Antimony, and three of Spirit of Wine, in a 
Glaſs-Receiver, *till the diſtilPd Aerſtruwm is 
eg __— Flores, and gay = 
Liquor throug p-Paper, lay it up for 
cloſe ſtoped. It may be given froin tout to 
eight or ten Drops, in a ſpoonful or two of 
Wine, Black-Cherry Warer, or Spring-Water, 
drinking ſome ef the ſame Liquor after it, to 
waſh it down 4 it works very {oon, and evacu- 
ates plentifully and effeQually without danger. 
It hath had not only very good ſucceſs in Sur- 
feits and ſeveral other Caſes, but cured a Per- 
ſon of an intermitting Feaver, which put on 1+ 
rious Types, and continued to afflit the Patt- 
ent three Years, notwithſtanding great quanti- 
ties of the Jeſuit's Powder had been frequently 
g1vel, 


—_— 


a 4 
Be. ai] 
< "5 uh 
47 2560 
+ $7 
«A 
. = 


_ But here it is requiſite to add this ſhort 
nr, vx, That the Powder, if kept 
apt to precipitate, it muſt either 
uſe of whilſt the Liquor is freſh, or 
te moſt be ſhaked well whea it is u- 


A deſigned Chymical Medicine. 


Conſidering the great eſteem and value of 
Mineral Waters, I contrived a way to imitate 
them, by making uſe of Ingredients, very harm- 
in themſelves, and likely to make no leſs 

a Compoſition. : 

The Tryal was this, Having digeſted in a 
Bolt-head, two days, one part of Filings of 1- 
ron, with ten of diſtild Vinegar, and then in- 
creaſed the Heat *till the tranſparent Liquor ap- 
prar'd to be of an Orange Colour, we poured 
nd of i & off, leſt the Adenſtruum being too 
egnated, the Metal ſhould be preci- 
We This Orange-Colour Tin&ure being 

for = we dropped four Drops into eight 
and a half -. F common Water, which 
— an artificial Spaw, whoſe Taſte not only 
nl, with that of the Natural Spaws, but ir 


e Tunbridge or the German Spaw, turn 
Inture of Gauls Purple. 


EXPERIMENT FV. 


The Bezoar Stone being a Medicine of great 
not only in malignant Feavers, bur the 

z and by reaſon of its dearneſs apt to be 7 
comterfeited, I ſhall add the following way of 
Aa 4 « CAiſtig» 
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diſpeſing about ity graſs finely powltrrd? 
wdered, wi 

ſix drachms of Spirit of Nitre, i a Fr 
Furnace ; for after they have mixed ſome 
time, the Spirit begins to diſſolve the Powder, 
and extraQs a red TinQure;z which being 
ced in a North-ward Window about eight and 
forty Hours, ſhoots into Chryſtals, much like 
thoſe of Salt-Petre. | 

To ſhew that the purging or aſtringent Que- 
lities of Bodies, de on the Diſpoſition of 
the Patient as well as of the Agent, I ſhall inti- 
mate, that a certain Lady having eat a Toaſt 
with Cinnamon upon it, was fo violently par- 
ged for about two days, that it brought Gn. 
vulſions and a Spaſmus Cinyeus upon her, which 
was not removed in three Years. 

A Phyſician, to whom I communicated ſere- 
ral things, ſent me the following Account in a 
Letter from Dublm, dated Feb, 27. 1682. vir. 
Lhat he found the good Effefts of Ens Yeners 
in removing the Subſultus Tendinum, in a Febris 
Petechialis, which was fatal to many for about 
fourteen Months. 

The Method 1 took in this Feaver was, if the 
Patient was coſtive, firſt to preſcribe a Gliſter, 
and a large bliſtering Plaſter betweea the Shoul- 
ders, keeping it running *cill the Declenſion of 
the Diſtemper ; all this timeI preſcribed Emul- 
ſions of Aqua Aronis, Card, Bened, Citri, totius 
& Syr. Gratorum cum Aceto, Orange and Butter- 
milk Poſſet, &c. I avoid the uſe of all thoſe 
things that quicken the Circulation of the 
Blood ; and I rather preſcribe Bliſtering to pre- 
vent, than cure AﬀeCtions of the Genus m_ 
um, 
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i, becauſe the Matter being once fixed in 
ple Parts, they become ineffeCtual. 


A deſigned Chymical Medicine. 


. Condidering that the Menſtruums uſually em- 
pojed in opening,and preparing theBody ofStecl 
were Acids, [tryed to do it in the following me- 
_ Having diſſolved freſh filings hr Steel in : 

em place, in a ſufficient quantity of Spirit o 
fermented Urine bighly recttyed per ſe,the filtra- 
ted ſolution had a taſte different from all other 
egbext preparations and being ſet in a cold 

indow; in three days precipitated a pow- 
der " a colour, yet the decantated Li- 
oh y 


vaporation would not in the leaſt 

This Preparation hath effeQts 

ite different from thoſe Preparations made by 
and is much more agreeable to ſome 


Wo mT ww O09 G0 "SY CT a 
<, 


A deſagned Chymical Medicine. 


. That I might try whether a Metalline Sul- 
phur might be obtained from Steel, 1 pitched 
von a Aenſtruun void of Sulphur, that if the 
Preparation ſhould yeild Sulphur, it might 
not be ſuſpeted to come from the Menftru- 
wn. Wherefore I diſſolved Steel in Spirit of 
" Saelalt, and upon Evaporation obtained very 
curious Criſtals, from which we drew by Di- 

in a Retort, a good y_ of Li- 
quor, which came over in the form of Steams, 


wn 


had a very Sulphureous ſmell, which 
recifyed and mixed with Aqua _ 
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would diſſolve Gold, and give it the co. Wl © 
Jour of Silver z which may intimate to wg, 
how much the Vitriols of Metals may differ 
according to the difference of the Menſtrum 
which diſſolve them, _ ſince our green Vitrial 
affords Liquors different from that made with 
Oyl of Vitriol, Beſides which, it may be 
worth while to note, that though neither 
common or Roman Vitriol will diſſolve in 
Spirit of Wine, which is Inflamable, yet our 
Vitriol would readily, and here it will not be 
unneceſſary to hint by the by, that a ſolution 
of our ſaline Vitriol may not improbably be 
of uſe in Wounds, being a very pomerfil 
Aſtringent, and fit to prevent the breeding of 
Worms in Wounds, diſpoſed to abound with 
ſuch in cold Climates, 

But what we cheifly deſigned in this Expe 
rimont, and what is moſt to be taken notice of 
is, that the! dry ſubſtance, raiſed by the fire, 
wasdiſtinguiſhed by accidents into three kindsof 
ſubſtances. - Firſt, a Powder which when ex- 
poſed to the Air turned yellow. Secondly, a 
deep coloured ſubſtance betwixt- red and 
brown, of Parts much groſſer than the former. 
Thirdly, a ſubſtance of a ſhining red, whoſe 
Parts were very fine and ſubtle. 

The Caput Mortuum was changed into a 
Talky ſubſtance, conſiſting of Lamelle, ſituated 
and conne&ed much after the ſame manner, 


as the thick Plates which make up Muſcovid 
Glaſs. | 


CHAP, 


$ 


& Chmice. _ 363 
9 CHAT YE 
' Experiments and Obſervations Solitary. 


EXPERIMENT I. 


4 notable Comminution of Gold into Powder, 
| that will ſank in Water, | 


ACommne. 
Bull in 
Aqua Regia, adding about two ſpoon- p,yumr. 
fu of Water tothe Solution, in which Mivtare 
a fmall piece of Metal being ſuſpended, it in 
+ few afforded a deep coloured Precipi- 
tate, which was ſo light that it was a conſide- 
rible time in ſubſiding,and as eaſily raiſed in the 
form of Mud vpon an Agitation of the Veſſel ; 
where” it was to be noted, that ;tho? upon an 
Agitation the Liquor at the firſt ſeemed Opa- 
cous, yet in a little time it appeared to be of 
a fine Purple colour, 'fo that the Particles of 
Gold were fo far divided, as by being ſcatte- 
red- through two onnces of Water to give a 
TinQure to it. 


EXPERIMENT Il. 


IT7 E diſſolved a grain of refined Gold in 


neutron Froatn Ares. AK 71.47 xz P I'</ A 


; * of Proof 'of the Metalline Nature of Granates. 


In Confirmation of what I have elſewhere The Mee 
delivered; viz. That the Virtue of Gems de- 7 _— 
pends on a Mixture of Metalline Juices, with <.& 

the Particles of thoſe Gems whilſt in fluid 

LICE forms, 


% 


EXPERI MENT IlIL 


1 am told by an Ingenions Gentleman, that 
he ſaw a flat Saphir in the Eaft-Indies, which 
had-a ſmall. Cavity in the middle of it filled 
with a fluid ſubſtance, which was not ſo apt ta 
petryfie as the reſt. +? 


EXPERIMENT 1IV. 


To prove that Fiſhes hear under Water, 
Foy 0.of down a Relation nr 3 oh 
cely an Ingenious Gentleman, who in4 
Garden near Genos, obſerved the Gardiner to 
aſſemble the Fiſhes in the Pond together, by 
a certain noift which he made. 


EXPERIMENT VF. 


To illuftrate and confirm what hath elſe- 
where been obſerved, concerning the various 
colours refratted by the minute and Parts of 
Solids, I ſhall here note,that a Globe of Rock- 
Cryſtal being ſawn in two, the new ſuperfici- 
es refrated ——_—_— the Sun, ſo as to exhi- 
bit colours more lively than thoſe of a Rain- 
Bow, which were refradted this way, or that, 
as the ſuperficies of the Stones were different- 
ly ſituated in reference to the Sun-Beams, 
and the like Phznomena ſucceeded the like 


Tryals 
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with a Toughſtone. Which Experi- T's 


' confirny what hath elſewhere 
colours of _ de- 


EXPERIMENT F/l. 


* 


into a Glaſs-Veſſel an Oculus 
Diameter was about a third 
the Colour of which was 
Convex, by degrees the 
wn.; and in nine minutes 
ont of the Water was Semi- 
l a. gain put into the 
after a little lefs than half an 
was almoſt as yellow and 
.But being for ſome time 

" It began *gradually to 
"to be marked in ſeveral 
ftreaks, which by degrees 
therſelves, united ſo as to make 


expanding 
_ _ Surface ot. the Stone of... a cream 


EXPERIMENT V1. 
Remarkable Obſervations about Hurricanes. 


1 am informed by the Governour of the Con 
Maa s, that theſe are the. foreruners }1-;cou, 
bem, Firſt, at ſome diſtance from the 
the Sea would ſwell. Secondly, the Wa- 
(er, about a day after would beat yiolently a- 


gain(t 


the ſhore i Rocks, which 
neither be bo i to Winds or Tyda 
other contts Bin which it would 
ceſſivel « ſoddenl cabling ag wt 
Y, as y again without 

any manifeſt cauſe, where it is obſervable, tha 

as way incroachment upon the Shore is greater, 
the receſs of theWater is pro ble. Third. 
ly, n unpleaſant ſmell in the Air would pre- 
ceed the Hurricane. | Fourthly, long and viſible 
renin ay in the Air-of very different 
Col as white, blue, red or green, with- 
out the leaſt appearance of Clouds, ts 


ExrentMERT VIIL . . 
£4 4 Manſiou Peg. 


t'tome a P of. an 
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or an 


EXPERIMENT IX. 


A ſt range Obſervation. about the Influence of 
the Moon. 


eat. I am informed by a Gentleman, that upon 

blexce of 2 fall had ſeveral pieces, of his Skull taken out, 

er. that he not only obſerved pricking Pains. at the 

full of the Moon about the N ediages, but like 

wiſe, that the Chirurgeons perceived an Intu- 
meſcence, and expanſion of thoſe Parts. APY Fg: 
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EXPERIMENT X. 
4s incormmon Experiment about Heat and Cold. 


For a further Confirmation of ourDodtrine of 
the Origin of Heat and Cold, I ſhall lay down 
the following Experiment ; we immerſed the 
Ball of a Thermoſcope Hermetically ſealed in 
a Cylindrical Veſſel, which contained Oyl of 
Vitriol, ant! preſently caſt Sal-Armoniack into 
the Oyl, upon the Mixture of which there ſuc- 
a violent Ebullition, and likewiſe a 

gradual ſucceſſion of coldneſs, which was both 
ceived by touching the Veſſel, and likewiſe 
the deſcent of ghe. Spirit of Wine in the 
Thermometer ; yet this Mixture inſtead of a 
cold Efferveſcenſce, preſently upon the additi- 
on of an equal quantity of Water, became vio- 


kent Hot. 


— 


CHAP. VIII. 
A ColleFion of Chymical Experiments. 


Y deſign in following Experiments, be- 4 


ing rather to lay down ſuch as may be 
inſtry&ive to the Reader, than Oſtentations of 
my own'$kill, I ſhall give this ſhort Advertiſe- 
ment, that I have upon that account rather 
Made choiſe of ſuch as are ealie, than thyle 
that are difficult to be prepared, thoſe being 


more proper for my deſign, which is to lay 
| down 


————— 


Heat 
Cold, 


collefion 


EXPERIMENT I. 
Td diſſobve crude Gold with dry Bodies. 
Tho? Chymiſts fo moch- boaſt of their 4 


Tf im Potable, think it a curious 


EXPERIMENT Il. 
Luna Cornea by Diſtillation. 


Tang Cor? Three ounces of Silver being put into a Re- 
Pilation, tort upon fix ounces of ſtrong Sublimate, by a 

ſtrong Fire the Sublimate was carried to the 
top ot the Veſſel, leaving the Silver half mel- 
ted, 


and turned into a Semidiaphanous hor- 
ny 


HTR Ba JS 
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b; $obſtance, which would melt at the flame of 


Candle like Wax. 
'v F. That if there be any Phenomena in 


or. other Experiments, above what the 

itle promiſes, the Apology I make for them 
x that as they may tend to the promoting of 
tatural Philoſophy as well as the other, ſo | was 
nt willing to paſs them by without No- 
UCE,. 


EXPERIMENT ll. 


Mercury growing warm with Silver, 

Haring gradually mixed the precipitate of ,,,07-w7 
Slrer made with Copper, with two drachms of Warm with 
Antimonial Mercury in a Man's hand, till it $7 
tad. reduced to a yielding conliſtence three 
quarters of-its own weight,we put the 4malgama 
which was noted to be ſenſibly warm during 
the Mixtnre,and of an uniform conſiſtence, in- 
ta Glaſs Vial, which in two Nights time be+« 
ame a hard and brittle Concrete. 


EXPERIMENT I, 


Tir laſting Diſpoſition of a certain preparation of 
Mercury to grow H't with Gold. 


I ſent a Mercury to the Royal Society, 
which was prepared with a great deal of pains Merewy 
in my Furnaces, which being mixed in one $/9%"vE, 
hand with a due proportion of Calx of Gold, G4. 
aight be perceived to acquire a ſenſible Hear, 


faculty it retained being Hermetically 
"B h * ſcalcd 
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ſealed ina Glaſs Egg ten or twelve years, And 
what is more remarkable is, that the Mercury 
being ſeparated by Diſtillation, would when 
mixed again with Gold reiterate the former 
Incaleſcence. 


EXPERIMENT F. 
An uncommon metbod of working upon Antimoy, 


A particu, In the common method of operating upon At 

lar way e timony, the Air not only influencing the fire 

* 4x:im,. 18 its Operation, but alſo bearing up ſeverd 

wy. of its Particles which work upon each other 
as in a Medium, I took the following merhod 
to try what effets the fire would have upon 
it, viz, Ilaid SSS of common Chalk and 
Antimony powdered, in an Earthen Pot, and 
placed it in a digeſtive Furnace, where it con- 
tinned about twenty four hours, having taken 
care that the firſt and laſt Stratum ſhould be 
of Chalk, and that the Zayer of Antimony 
ſhould be pretty thin. 


EXPERIMENT V/V. 


A method wery uncommon of making a Calces 
of Gold. 


A” ext of Preparations of Gold being uſually taken 
for extraordinary Medicines, I ſhall lay down 
one, which is a Calces prepared without the 
=P of corroſives Menſtruums, Having diſſol- 
ved Gold in Aqua Regia, and diſtilled off ſo 
much of the Menſtruum as to leave the 

diſſolved 


- 
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diſolved in fo much of ROT =_ tals a 
thick Oyly Liquor, upon which Inflamable Spi- 
of Wine, being poured, a red Calx neon. 
ſabkded al rv _ Ins ſucceed- 
pirit of Wine again upon 

he Gcanted Liquor, which was very nc 
ſncetaced by the firſt Infufion ; and this Calx 
is not only more ſubtle, but milder and ſafer 
that common” Preparations, and may be made 
more ſafe, if Spirit of Wine be ſocceſſive- 
pbured upon it, and conſumed by Defia- 
graion, for by that means the reſidue, if 
be any. of corroſive ſaline Parts will be 
carried off ; but there is one thing to be noted 
here, which is, that amongſt this Calx there 
were ſeveral Particles which ſhined like Gold, 
ſothat there ought to be more than ordinary 
axe in the Preparation to diſſolve the Gold per- 
feftly. N. B. This Menſtruum 1s not only 
In this but ſeveral other Preparations prefera- 
ble to common A R, © becauſe the Inflamable 
Pirit being mixed with it renders it more 


Spirituous, 
EXPERIMENT VI. 


To try- how much Volatile Salt might be 
GWhlved in Water, we put a quantity of them 
both together in a moderate Heat, and found 
that an ounce 
in three qunces of Water. 


y B b 2 EXPE- 


a drachm might be diſſolved 
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EXPERIMENT /1IIL 


Salt of Tartar being diſſolved in Spirit of 
French Verdigreaſe, two or three times ſucce{ 
ſively, -and the Spirit being as often drawn of 
by Diſtillation, the Salt remained in a diſpoſ- 
ti6n to be diſſolved in reQifyed Spirit of Wine, 
and apt to be brought to Fuſion, 


EXPERIMENT IX. 
To make an Inflamable Spirit of Roſes, 


A quart of Ale-Yeſt, being kept in fermen- 
tation five or ſix days together, with two 
buſhels of Damask Roſes and red Roſe Buds 
well beaten, yielded an Inflamable Spirit being 
diſtilled per Yeſicam. 


EXPERIMENT AM. 
About the Chymical Analy/zs of Pearls, 


From two ounces of Oriental Pearls diſtilled 

in a Retort in a ſand Furnace, we obtained a 
black Oyl which ſwam upon an Opacous and 
muddy Spirit, both being in weight abont 
twenty three grains; and from the top of the 
Retort to the bottom was extended a film of 
Oyl which was about three grains, being ot 4 
fetid ſmell and diſcolouring Spirit of W ne with 
a rediſh brown TinQure, the Oyl and Spirit 
alſo reſembled H&rts-hern in ſmell, and be 
latter had all the Qualities of a Volatile _— 
a 
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as to turn Sublimate white and Syrup of Violets 

and to ferment with Spirit of Salt. 
The Caput Mortuum which was black being 
calcined became white, being of a hot and bit- 
teriſh. taſte, and capable of turning Syrup of 
niolets As alſo when mixed with a So- 
lation of ſublimate ic would yield an Orange 
coloured precipitate. 
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CEAT. EL 
Of Strange Reports. 


L—— 


RELATION [I 


have been informed by a Phyſician who 


or four Reſuſcitable Plants, and l am likewiſe 
told by a certain Yirtuoſo, that he ſaw two 
which an + jgnem Apothecary in Namur 
had prepared, viz. Carduus BenediGus and 
Camomile, and tho' Quercetan alledges, that 
for theproduQtion of ſuch and their continuance, 
ual Heat is requiſite, yer this Apothecary 
pat the aſhes of choſe Plants into ſuch a Liquor, 
that 2__ an agitation of the Boule the di- 
ſperſe Particles of the aſhes would convene 


into ſuch an order, as to repreſent the Plant 
whoſe aſhes they were, and that they would 
continue ſo till the Veſſel was agitated a- 
Wan, 
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lived at Bruxels,that he hath prepared three os 
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REL ATION 1. 


I am informed by a Chymiſt of good Credit, 
that he was not only told by a Virtuoſo of 
Song on _4 had a poceeh Malleable 
G t laying it upon an Anvil, and ftrik- 
ing it with a Hammer, he found it to receive 
the Impreſſion, and to grow thinner after a 
few blows, ugh the edges were cracked 


= thoſe of Silver when over Hammer- 


REL ATION 11. 


I am told by a Pions Man who ſtayed in 
London in the Year x665, when the -Plagne 
raged there, that in ſome places the Is 
fetion was ſo ſtrong as to ſtain *the 
very W ſo that a Peſt-Houſe be-ing 
only divided by a Wall, he perceived 
veral ſpots on the Walls of his Study,he viſited 
at leaſt a thouſand, and only took half a fj 
of Brandy about ſix times a day, and the 
quantity of a Nutmeg of the Root - of Spaniſh 
Angelica, a grain of which he uſually held in 


his mouth, when he viſited Infetted Per- 
ſons. 


RELATION I. 


I am informed by a Perſon of credit, that he 
diſtilled for a German Phyſician a certali 
Mineral, which he gave me a deſcription. 0f, 
which afforded three drachms of a lo 

whic 
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which put into a Glaſs-Bubble with a neck, 
would upon the full Moon riſe up into the 
neck a conſiderable height, which Expanſion ir 
loſt as the Moon decreaſed, 


RELATION FF. 


An ingenious Gentleman, who had diſtilled 
a certain Biſmute or Tin-Glaſs for a German 
Prince, there being a Mine of it in his Territo- 
ries, informed me that the Liquor diſtilled 
from it, being reQified would ſwell and ſub- 
fide upon the increaſe and decreaſe of thic 
Moon, 


RELATION Fl. 


| am informed by an Ingenious Perſun who 
rehded in Pruſſta ſome time, that ſeveral Swal- 
lows which were found upon breaking of the 
Ice encloſed in ir, recovered and flew about the 
Room when thawed, though none of them 
furvived four days, ſome of them dying ſoon- 
er, 


RELATION TV/1.. 


lam informed by a Traveller that returned 
from Jamaica, that he ſaw a Silk-Cotton 1 ree 
which was twenty one-yards abour, which grew 
upon a certain Monntain ; and that the 0: dt- 
nary fort are as large as Oak trees in Enyglanc.. 
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RELATION 7/1. 


I received the following account from a 
Eaſt-India Merchant, viz. That at Came 
and Rakan on the Eaſt-Coaſt of Sumatra, there 
conſtantly happens a violent Indraught of the 
Sea called Bunna which approaches with a ter. 
rible noiſe, in three Parts, the firſt and laſt of 
which are more moderate than the ſecond which 
is very high and terrible, and comes with ſack 
force, that no Veſſel, except Anchor be weigh 
ed is able to reſiſt it, and this Burna conſtant- 
ly returns at new and full Moon, The reaſon 
of which the Relator attributes to the great- 
neſs of the Spring-Tides, which come rouling 
over Banks of Sand, which choak up the mouth 
of the River. 


RELATION IX. 


I am informed by a Gentleman, that being 
at Sea near the Coaſt of Moſambique, the Cap- 
tain obſerving a dark ſpeck in the Sky a di- 
ſtance off, takeing it for a ſign of an approach- 
ing Storm, took in the ſails, and tho? the Sky 
was for ſome time after calm, yet on a 
ſudden a Hurricane aroſe, which turn'd the Ship 
ſeveral times round, as if it had been in a 
Whirl-Pool, and this. Storm continued near 
two hours. 
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REL ATION X. 


lam informed by a Phyſician, that he ſaw in 
the Country near Armſterdam, a fort of Mer- 
cury in the cuſtody of a Farmer, which was of 
a Golden colour throughour, and would if pur 
upon the fire ia a proper Veſſel precipitate 1n 
the form of a red Powder. 

And 1 am likewiſe told by a Judicious Phy- 
fician, that he ſaw in the poſſeſſion of a Stran- 


. ger, a fort of Mercury whoſe ſmall Globules 


were of a green colour, 


CHAP. Xx. 
Parious Obſervations about Diamonas. 


lamonds being not only the moſt Noble 
but Valuable amongſt Gems, it may he 
worth our while to conſider them a lictle, and 
to relate what Obſervations I have bcen able 
to make about them. And, 

[. It is obſerved, that Diamonds are ſo much 
harder than other Bodies, that they require a 
greater force to cut and poliſh them than other 

$, 

i. It is obſerved by one who hath long, 
dealt in Diamonds, that thoſe which are now 

t over are much ſofter than thoſe of the 
old Rock. 

Ill, The Tradition is falſe, that Diamonds 
cannot be cut without being ſofren<d in Goats 
Blood, the contrary being found by Diamond 
cutters, 


Obſervati. 
ons - about 
Diamonas. 
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cutters, and an Experienced Diamond-cutter 
hath informed me, that he uſes to poliſh Dix 
monds with the duſt which he obtains by pound. 
ing of boared Diamonds in an Iron Mortar, 

IV. Tho? it be a general received Opiniog, 
that Diamonds have a weight proportionable to 
their Solidity, yet I find amongit my Experi 
ments, that a Diamond being weighed Hydro 
ſtatically in Wattr was to 1ts proportion of 
that Liquor as 233 to 1, fo that it did oct 
equal its treeble proportion of Water it 
weight. 

V. I am informed that if Diamonds he 
Cloudy, ſometimes one as big again as a Pex, 
will be at leaft four grains heavier than another 
of an equal ſize. 

VI. The natural ſhape of Diamonds is uncer- 
tain, ſince moſt of them which we ſee are only 
broken pieces, whoſe figures are very irregular, 
yet I have ſeen ſome which ſeemed to conlilt 
of Triangles terminating in ſolid Angle, 
and I am told by one who cuts a great number, 
that thoſe which are of a regular Figure ar 
uſually four corner*d. | | 

VII. It is obſerved, that in Diamonds there 
is a regular tendency of Fibers or thin Plates, 
which lye parallel to each other, which may be 
called the grain of them which way they maj 
eaſily be divided, tho? not againſt that gralt 
without difficulty. | 
VIII. As to the colour of Diamonds, tho 
it generally be ſo well known, as not to need to 
be deſcribed, yet in the Eaſt- Indies ſome have 
been obſcrved to be of a pale blue colour : 


And Monſieur Tavernier ſays, he hath feet 
one 
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of a very red colour, and a Relation of 
wore a Diamond in a Ring which was of 
yellow 3 beſides which varieties of co- 
have obſerv*d one amongſt a great many 
India Houſe whoſe colour was green. 
I have ſeen a Diamond bronght 
Eaft-Indies, which had ſix Triangular 
Cavity in one of them, in which 
the Fibers might eaſily be diſ- 
And the Merchant to which this be- 
told me he had ſeen one brought from 
- which before it was Poliſhed was black, 

the after it appeared to be a clear Stone. 

X. To conclude this Chapter, I ſhall add 
the following Relation, which will contenance 
witat I have elſewhere related, viz, Thar the 
Virtue of Gems may probably ariſe from Metal- 
line Tintures incorporated with the matter of 
them, whilſt it was ſoft and flaid ; the Obſer- 
ration is, that having applyed a Load-ſtone to 
a ſmall Diamond which was pretty dull, it 
would not only be taken up by it, but would 
& a conſiderable diſtance leap up to it. To 
theſe Obſervations I ſhall only add,that there are 
ſeveral other Obſervations which are ſcattered 
wand down my Writings, which I ſhall not re- 
pat here, they properly enough belonging to 
thoſe writings, 
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gn I III On 


GAHAT L 
i Of the Original and Virtue of Gems. 


Oy H © I am far from believing, that 
GnntY 6 Gems are endowed with ſo many Me- 


dicinal Virtues as are uſvally aſcribed 

to them; yet I believe they may have 
conſiderable Effe&ts on. Humane Bodies, which 
Virtues they may receive from the [ntermit- 
ture of Mineral and Metalline Parts, whill 

. they were in a fluid form. And that prect- 
ous Stones have once been in a fluid form, may 
be argued hence, viz. Firſt, from their Di- 
aphanelty 3 
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ity; fluid Bodies being more apt to 
their Parts ranged in an order requiſite to 
y, than ſolid Bodies ; as Silver diſ- 
in Aqua Fortts, and Lead in Spirit of 
| WH Vinegar,not only become tranſparent, but may 
form Diaphanous Cryſtals. Secondly, from 
their External figure; it being uſual for Bo- 
dies to form more regularly and curiouſly ſha- 
Cryſtals when in a fluid, than a ſolid Am- 
jent ſubſtance; for which Reaſon, if a Glaſs- 
| Bottle be filled with a Solution of Nitre, and 
| the Watet hath been pretty [well conſumed by 
the Salt will ſhoot into a Maſs, whoſe 
kde next the Glaſs anſwers the form of it, but 
that next theWater will be ſet with Priſmatical 
Cryſtals of a Nitrous figure: And 1 have 
ſeen Indian Granates taken out of a _ of 
Heterogeneous matter, ſome of whoſe Surtaces 
were Triangles, others Paralellograms, ©c. ac- 
rding the figures of the Cells they were con- 
tuned in; And I have ſeen not only Briſtol . 
Nones, but Corniſh Diamonds curioully ſhaped 
like Cryſtals of ſalt Petre: And | have like- 
wiſe ſeen Rubies veryGeometrically ſhaped; and 
amongſt other Rarities, a Diamond whoſe Sur- 
tice conſiſted of ſeveral Triangular Planes, 
which contained ſeveral leſſer within them, 
for the moſt part met at a Point, and 
tormed-'an obtuſe ſolid Angle. And 1 have 
rved, that moſt Diamonds have angular 

determinate ſhapes. 
" And in favour of the Hypotheſis already 
lad down, I ſhall add, that precious Stones be- 
ing diſlbtved in a Particular Menſtruum, they 
hoot ingo Cryſtals like thoſe of Nitre, cry 
inſipid. 
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infipid. And I have obſerved, that tho? Brify 
Stones have on the upper part, fix ſmooth 
ſides which were-ſo cut as to repreſent fix 
ſmooth Triangles, which terminate like thok 
of a Pyramid in a Virtex, yet the lower Part 
which was next the matter it adhered to, made 
it appear leſs tranſparent, and conformable in 
figure to the Cavity of its womb, this is more 
remarkably evident, when cluſters of thek 
Cryſtals grow out of one Mineral lump. And 
to this I ſhall further add, that I have ſeen 1 
Maſs which conſiſted of two flat Parallel Cakes, 
which ſeemed to be compoſed of a dirty kind 
of Cryſtalline ſubſtance ; and out of cach Cake 
there grew towards the other a great number 
of Stones, which having a little ſpace aboat 
them, were regularly ſhaped, and of the c- 
lour of a German Amethyſt, And I have 4 
Stone which conſiſts of four Parts, the loweſt 
being like a flake of coarſe Stone, only adorned 
here and there with very minute glittering 
Particles, as if of a Metalline Nature ; over 
this is ſpread a thin white Opacous bed, and the 
third is made up of a long ſeries of Cryltals thick 
ſet,and which look whitiſhz and upon theſe which 
are not mnch thicker than a Barly-Corn, Iye 
another made up of Cryſtals like Amethyſts, 
fome higher tinged than others, and more 
elevated where they had moſt Room to ſhoot; 
thoſe that were moſt elevated being hard & 
nough to grate lines upon Glaſs. And I have® 
tound in the Cavities of concreted Stones Cry- 
ſtals which were ſet round; the fides of them, 
and ſeemed to be formed of a La ideſoent Jar 
which was Percolated through the ſubſtance 
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the Stones, and formed curiouſly ſhaped Cry- 
fals” And I am told by a digger, that he 
hath obſerved ſeveral cluſters of theſe Cryſtals 
which ſtuck to no part of the Rock, but ſeem- 
od to be haſtily formed in a ſoft Mould. | 
But thirdly, not only the External but their 
[aternalTexture favours our Hypotheſis; ſince it 
ſeems to imitate that of thoſe Bodies which have 
been formerly fluids: For it hath been obſerved, 
that ſeveral Particles of Salt ſticking together 
have not only formed large lumps, but Sal- 
Gem and lumps of the Iſle of Mayow Salt be- 
ing broke ſeemed to be made up of the like 
Parts, And tho a ſolution of Silver uſually 
ſhoots into thin Plates, yet it may be fo orde- 
red, that ſeveral of theſe joining together may 
form larger Cryſtals, whoſe outſides may be 
finely ſhaped like ſome peculiar kind of Vitriol. 
And tho? tranſparent Bodies are uſually thought 
to be of an uniform Texture, yet I have obſer- 
ved, that a thin Muſcovy Glaſs Plate, which 
wo thin as to be ſcarce viſible, might be fur- 
ther divided into Plates 3; and the like hath 
been obſerved in other Stones ; and to this 1 ſhall 
ad, that I have been able to perceive the grain 
of a large Grizolette with my Eye, as well as 
t Hyacinths and Saphirs; and Engliſh Gra- 
nates when they are broke, appear mani- 
to be made vp of flakes or Plates ; and 


do even Diamonds themſelves, which are 


ed to cleave much more eaſily with the 
op than againſt it, as Wood is obſerved to 
which is made-up of an aſſimilated Juice 
which was firſt flaid : But it is obſerved in 
bme Diamonds, that the flakes are not wholly 
| paralle], 
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Parallel, but in the ſubſtance of the Stone, 
ſometimes make Angles z for which reaſon 
ſome of them break in pieces before they will 
cleave through. 

Fourthly, it ſeems requiſite, that theſe Stones 
ſhould have been in ſolutis Principits, that they 
might be tinged with Mineral Juices. Which 
p_ ſuggeſts ſeveral Obſervations ; and 
Firſt, That moſt Gems loſe their colour, or 
have it altered by the fire, and tho' it may be 
ſuggeſted, that the loſs of a colour may be 
eftected without the addition of a Pigment, 
by a change of the ſuperficial Texture of x 
Body ; (as when red Ink is beaten into a froth, 
or when Cryſtal receives ſeveral flaws in its 
Surface, by being ſuddenly cooled in Water, 
and becomes white, or in Cochinele, and puts 
on a pleaſing colour, by the” inſinvation of the 
TinQure into the cracks and flaws) yet /ndias 
Granates are obſerved to change their redih 
for a dark and dirty Iron colour, and Agats 
being kept a competent time in the fire be- 
came white, except where Mineral Veins ran, 
where it was obſerved, that the colour was 
not deſtroyed but changed, and became a deep 
red, tho? I ſuſpeted that a more laſting fire 
would have turned them white, and the like 
change of colour hath been obſerved in Pebbles, 
and other Stones, ſome of which loſing thew 
Tranſparency by Ignition, acquired a deeper 
colour upon their Extin&tion in Water: And 
to countenance what I have laid down, it may 
be further offered, / that Gems are generally 
found near Mines, or Mineral Veins; and th 


they are not ſufficiently skilled in digging 
Miges 
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might, yet. have ſeeq ſeveral Anethyſts 
were taken out of Ground abounding 
with Iron and Tin Ores ; and thoſe ſofter 
Gems called by Mineraliſts Fluores, are often 
to be found in or near Metalline Veins, finely 
with Mineral Juices, which were they 
in hot Countries and ſufficiently hardened with 
the San,they might paſs for Emaralds,&c. And 
| remember, that I once prepzred a Menſtruum 
90 more corroſive than white Wine, which 
__—__— ypon well coloured Granates ex- 
ied a lovely TinQure from them. And 
henvenuto Celleni tells us, that he ſaw a4 Kuhie 
& was not of the uſual colour but white, 
gl he acquaints ys, that he hath ſeen Berils, 
Topazes, aad Amethyſts 5 the ſame colaur ; 
d Rabies and Saphirs have been obſerved to 
of the ſame degree of hardneſs, (6 that they 
vers looked upon to be the fartie Kind of 
Stone tho* differently tinged ; and that the 
lame kind of Stone may be differently tinged 
apears, ſince Diamonds have been obſerved 
to be. yellowiſh, more yellow and perfe&aly 
jelow, bluiſh, greeniſh, and ſome as green 
8 Emaralds. And one who lived near the 
* Siam or Pegu in the Eaſt-Indies told me, 
ke tad ſeen Stones taken ont of the Warer 
may void of colour, arid partly of the colout 
of a Rubie, And beſides what 1 hve obſet- 
red id Agats and Opacous Gems, as to the 
Wering colours of the ſame Stone ; 1 wea* 
1 SrdoinX in a Ridg, the oppermof} part of 
Which is black, the middlemoit of a Chiſnur, 
the other of a blae colour, almbſt like 
Gc* x 
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A and each of theſe of an wniform 
As qa Parallel to each other, and even 
amongſt Saphirs tho? they are co xzare, 
yet a white Stone hath been called 'by the 
ſame name, becauſe of the ſame degree of hard 
neſs. And to theſe I ſhall add, that in Itah] 
have ſcen a large piece of Cryſtal, whoſe 
ramidal part was of a trnſparent green ; pa 
Vertex being richly tinged like an Emerald; 
- the further _ _ ng from the 

ertex, the more dilute e it b 
that _ Baſe was _ Dick 4 like ondis 
ry Cryſtal ; agreeable to which Foſepbus 
lays, that Emeralds ſeem to grow in > 
like Cryſtals, and by Jittle and little to thicka 
and refine. He likewiſe ſays, he hath ſeen fone 
balf white and balf green; others all white, ad 
ſome green and very perfe®. And I have ſen 
a Saphir ſo odly tinged with Mineral fam, 
that it might well be taken for a Chalcedonias 
tho? of the hardneſs of a Saphir. 

And to ſhew further, that ſolid Gems ng 
include Heterogeneous matter in them ; 1 ful 
add, that not only I but others have perceived 
ſomething in the Body of Rock-Cryſtal, which 
by varying the poſture of that Stone might be 
rendered viſible; and the like hath been ſe 
in Griſfolets brought from the Eaſt-Inde: 
And in a hard Stone brought from thener, 
and deſignedly broke, I found ſeveral clear and 
tranſparent Cryſtals, which had their Points its 
wards, and were Arguments that they tal 
ſwam in ſome Liquors, whoſe incoagulable 
Parts were cither imbibed by the Ambient 
matter or penetrated it, And to _ 
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what 1 have faid I ſhall add, that I have not 
aaly-ſeen a Fly in ſhape and ſize much like a 
| , encloſed in ſolid Amber, bur 
ly and curiouſly coloured with his wings 
And I have ſeen white Amethiſts 
i which there appeared to be ſeveral lines, 
ome of a browniſh and fome of a reddiſh 
wlbur, which looked like hairs, ſome lying 
to each other, and others more inclin- 
;and 1 am apt to believe, that even Dia- 
mnonds are not void of Particles of Heteroge- 
neous matter, which is conntenanced not only 
by odd Clonds which 1 have ſeen in a great 
many-of them, bat the different ſpecifick Gra- 
tity of thoſe of the ſame Water, the difference 
amounting to aCarrat betwixt Diamonds of the 

izeof twoordinary Peaſe. 
But, beſides what hath been already offered, 
i prove that Gems have been once in a fluid 
form; it may be further alledged, that the 
Mineral Particles which they are ſo uniformly 
with are convincing Arguments, ſince 
t & inconceivable how they ſhould otherwiſe 
pprguared, And to what hath been 
dreddy delivered; I ſhall further add, what is 
Givered by a French Author, viz, That the 
nes which are found in the Earth have thcir 
Water coloured by the Earth, whether it be 
kt ad black, or abounds with black or red 
kad, and in ſome the Gems have been obſer- 
Ted $9 be black or yellow ; but tho? this An- 
thor hath Gaid thus much which countenances 
our. $, yet I mult not omit to adver- 
blethet tho? he aſſerts Diamonds to be not on! 7 
we hardeſt but heavieſt of Stones, I mult yer 
x lay 
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a and each of theſe of an uniform 
Parallel to each other, and even 


amongſt Saphirs tho? they are commonly 

yet por Stone hath been called by 
ſame name, becanſe of the ſame degree of hard 
neſs. And to theſe I ſhall add, that in Jah] 
have ſcen a large piece of Cryſtal, whoſe Py. 
ramidal part was of a tranſparent green ; the 
Vertex being richly tinged like an Emerald; 
but the further the colour ſpread from the 
Vertex, the more dilute and pale it { 
that _—_ Baſe was _ Dich Foſs 

ry Cryſtal ; agreeable to which Fo 

ſays, that Emeralds ſeem to grow in 7 
like Cryſtals, and by little and little to thick 
and refine, He likewiſe ſays, he hath ſer ſome 
balf white and balf green; others all white, ad 
ſome preen and very perfe®. And I have en 
a Saphir ſo odly tinged with Mineral fume, 
that it might well be taken for a Chalcedanias 
tho? of the hardneſs of a Saphir. 

And to ſhew further, that ſolid Gems ng 
include Heterogeneous matter in them ; I ful 
add, that not only I but others have perceived 
ſomething in the Body of Rock-Cryſtal, which 
by varying the poſture of that Stone might be 
rendered viſible; and the like hath been ſea 
in Grifolets bronght from the Zaſft-Inde: 
And in a hard Stone brought from thenes, 
and deſfignedly broke, I found ſeveral clear and 
tranſparent Cryſtals, which had their Points it- 
wards, and were Arguments that they hal 
ſmam in ſome Liquors, whoſe incoagulable 
Parts were either imbibed by the Ambient 
matter or penetrated it, And to _ 
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what+I have faid I ſhall add, that I have not 
only-ſeen a Fly in ſhape and ſize much like a 
, encloſed in ſolid Amber, bur 
jouſly and curiouſly coloured with his wings 
| And I have ſeen white Amethiſts 
i@ which there !u 6 to be ſeveral lines, 
fame of a browniſh and fome of a reddiſh 
wlbur, which looked like hairs, ſome lying 
to each other, and others more inclin- 
j and 1 am apt to believe, that even Dia- 
mnonds are-not void of Particles of Heteroge- 
nos matter, which is countenanced not only 
by odd Clonds which 1 have ſeen in a great 
many of them, bat the different ſpecifick Gra- 
nity of thoſe of the ſame Water, the difference 
mounting to aCarrat betwixt Diamonds of the 

izeef two ordinary Peaſe. 
But, beſides what hath been already offered, 
t-prove that Gems have been once in a fluid 
it may be further alledged, that the 
Mineral Particles which they are ſo uniformly 
with are convincing Arguments, ſince 
i inconceivable how they ſhould otherwiſc 
ſim ted, And to what hath been 
wered; I ſhall further add, what is 
by a French Author, viz. That the 
Nomes which are found in the Earth have thcir 
Water coloured by the Earth, whether it be 
fit and black, or abounds with black or red 
Sand, and in ſome the Gems have been obſer- 
Ted to be black or yellow ; but tho? this An- 
faid thus much which countenances 
ar-Hypotheſis, yet I muſt not omit to adver- 
lethat tho? he aſſerts Diamonds to be not on! 7 
the hardeſt but _— of Stones, I mult ye: 
C2 lay 
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ſay, that they are not the heavieſt as may be 
Hydroſtatically diſcovered. 

But perhaps yo what we have ſaid, It 
may be urged, firſt that the figures of theſe 
Cryſtals are ſo curious, that a Plaſtick or $e- 
minal Power feems requiſite to the forming of 
them ; which were it requiſite, it might be an- 
ſwered, that that Plaſtick Power may be lodged 
in fivid as well as ſolid ſubſtances, ſince the {o- 
lid Parts of- Animal Bodies as well as Plants 
are formed of liquid ſubſtances 3 but that the 
figures of theſe Cryſtals may be owing to an 
apt convenſion and coalition of fluid Particles 
may be argued hence, viz. Since common 
Salt, by the help of Oyl of Sulphur or of Vitri- 
ol and Water, will ſhoot into Cryſtals with 
Points like Diamonds, and not unlike native 
Cryſtal in ſhape and tranſ z but if the 
Quality or proportion of the Oyl of Vitriol 
be varyed, they will ſhoot into Cryſtals ſome- 
times of one ſhape and ſometimes of another, 
for the moſt part finely figured. And to ſhew 
that the regular figure of Sea-ſalt contributes 
not to ſuch figurations, I ſhall add, that hav 
ing diſſolved ſome Stony Stirie, found in Caves 
or Grottoes, in Spirit of Verdigreaſe, and &- 
vaporated the clear ſolution in a digeſtive Fur- 
nace after the ordinary manner, *it yielded ra- 
ther a coagulated Maſs, than any thing like 
Cryſtals z whence it appears, that a concourſe 
of circumſtances may be ſufficient to determine 
the figures of conſiſtent Bodies, made of fluid 
ones ;, eſpecially ſince when I allowed a —_— 
tine for the fluid to ſhoot in, it afford oe 
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petnumber of diſtin Cryſtals; long, tran(- 


uae; and curiouſly ſhaped. 
-not only the external fignre of Cry- 
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Y. h bed Bodies may be accounted for, without 
c. a eel of a Plaſtick Power, but their. inter- 
of x © Geaſtruttion likewiſe, ſince divers Bodies 
Py a flow coalition will form Concretes, 
ged i 6 © which will confiſt of ſtreaks, and 0- 
ſo. flakes z as lumps of Sal- Armoniack, 
nts 8 18el tho* a faQtirious Body, when broke will 


oh to be full of ſtreaks, like thoſe Stirie 
maved in petrifying Water. And 1 have 
[Se artincial Concretes of Salts alone, or of 
"= or Minerals, as Stones, or Antimony 
look very like Talk, being white Bodics 
up of a multitude of ſtreaky Particles, 
ng ways one upon another as in that 
==, and I have not only found Concretes 
like Rbombus's or Lozenges, compoſed 
wititude of flat and extreamly thin Plates, 
re imitated ſuch by Art. And [I have 
ved, that tho? generally Cryſtals of Sifrer 
Elaces ſeemingly ſimple like ſcales of Fiſh- 
Jet when they have ſhot leaſurely they _ 
_ wametrically enough ſhaped, and made up © 
I un flakes Bicking one os Aud Tim- 
68" which natura!ly conlifts of a multicude 
| ag and poliſhed flakes, -wil!, tho? beaten 
Drowder, ot i melted, upon ics Refrigeration 
Lam © ſeveral broad and (hining flakes, which 
one upon another, croſs each other at 
3 Angles, as the matter happens in 
Feral Portions to be vai ouſly refrigerated, 
And the like inſtances may be obſerved in 
bom Mixtures of Copper, Iron, and other 
; Cc 3 Minerals 
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diſpoli in the components Parts to ſuch 
Configurations, they may be-brought to Con- 
cretes in a far ſhorter time than any one would 
expect or believe ; ſo that a ſolution of Silver 
being heated hot, and removed ſuddenly into 
cold Water, one might not only very eafily, 
but plainly ſee the Silver ſhoot with ones nak- 


ed Eye; but even a ſtrong Solution of Sal-4+ 
moniack, or ſome Urinous Spirit, being (| 
upon the ontſide of a Glaſs in which a frigori- 


fick Mixture is contained, will in lefs than 
a minnte of an hour be into Cry- 
ſtals of a determinate : cw 
to the Nature of the Liquor that afford 
it. s 

' But if againſt theſe inſtances it be urged, 
that tho* they are taken from ſaline Bodies, 
which are for the moſt part diſpoſed to con» 
vene into ſmooth Surfaces, and Angular ſhapes, 
and are eaſily wrought on by External Cold, 
yet it may ſeem ſtrange, that the figure of a 
Monld or Womb alter the Internal Con- 
ſtruction of ſolid Minerals and Gems ; but that 
it may is evident, ſince; tho? Tin-Glaſs con- 
fiſts of ' ſeverdt ſmooth and bright ” Planes, 
which ſometimes meet, and ſometimes lye ,” 
" cro's 


"1. 85 ory ET Angles, yet 
nog jms card of it to Pow« 
nnd OS and caſt it into Iron 
| whoſe Cavities were each an Inch i in 
_- it formed a Bullet, which when 
maly-hroke ſeemed to be made up of a multi- 
tale Planes, ſo ſhaped and placed 
t every 7 ary ſo many Radi- 
me, a ——_— a Centre to the 
ſeemed gradually to 
cyrwhe were _ further and fur- 
== naregcs, But if the mel- 
LE to cool in a Cru- 
t ned matter would form ſeveral 
[, irregularly and confuſedly aſſociated to- 
z -And the like Experiment being tryed 
with Deguls of Antimony- it ſucceded, tho? 
© uniformly as with Tin-Glaſs : And 
| nelted Sulphur being hardened in the ſame 
"Kenkds, the Concreted Maſs ſeemed when 
{eoke to conſiſt of flakes like Straws lying 
j—— to cach other - But how the flakes of 
| came to be fo regularly ſituated ; 
the outſide being firſt condenſed, 
| Be-contiguous Liquor was connected by ap- 
- Jalition, ſucceſlive y as it moved within the 
| Surface, or whether .it was. otherwiſe 
| , I ſhall not now ſtay to examine ; but 
what 1 bave Caid 1 ſhall add, that having 
| = ſeveral Marchaſites of a peculiar ſort, 
d them to conſiſt of ſeveral rows of Planes 
from the inermoſt Parts to the Exter- 
| =p ace; and in thoſe which were ſome- 
what Cylindrically ſhaped on the,outſide, theſe 
of Gold coloured Particles, in the icve- 
Cc 4 . ral 
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| - pul Planes of the broken Mineral ſeemed lit 
Semi-Diameters iſſuing out from from a ro 
of Phyſical Points, conceived to' be placed 
an Imaginary Line 1 almoſt like the Ars 
of a Cylinder between the appoſite ends ; s 
if the Wombs ' wherein thoſe Marchaſites were 
found» contained the flaid matter as in 
and as if it Concreted' there,as Tin-Glaſs or & 
 pulus did in the Molds, - © 
. - But tho” from bence it may appear, that 
tho? the figures'of ſuch Concretes be curion 
enough; yet they may eaſily be accounted 
for ' without a ſeminal Principle, yet 1 find nt 
the uniformity of the figrue always ſo great s 
is imagined, but rather to d on the diffs 
rent Figure and Texture of the Wombs they 
are contained in; for comparing America, 
African, and European Granats together, | 
found that one which weighed eleven grains and 
a half, tho it ſeemed to have been coagulated 
in a fluid Mediwen, and to conſiſt of twelre 
Plains, at the concourſe of two or three of 
which it ſeemed to: have been broken off from 
the Root or Womb, yet'it was not of the D- 
decabedron of Geometricians ; ifor whereas hit 
conſiſts of twelve equilateral and equiangled 
Pentagons; almoſt all the Planes that made vp 
our' Granatey were quadrilateral, and not of 4 
regular ſhape or Magnitnde ; for one of them 
ſeemed to have five ſides ; _— a" 
Rhombus ſome —_ ides;but moſt were a1 
bigger than thETrapezia.Bur,beſides the want of 
uniformity in theſe Stones, 1 obſerved am 
Corniſh Diamonds, that fome of them were a 
tiouſly and *Geometrically ſhaped nr” _ 
bs 4 5" ry: J 
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reſembling and 
that terminated in a 


were made up of very 
Stones ; for tho? moſt of 
g Planes, yet the oppoſite 
irregular and unlike; and 
; as made up of —_—_— 
Angular, yet being compared with each 

other they were fir from being uniform 3; tho? 


that they ſhot in a fluid Ambient, 
at the bottom where they were faſtned 
whe Rock, And I have obſerved a great 
ty in the. &ea of the Superficial Planes, 
figures, or both, in Diamonds brought 
om the Eaſd- Indies. | 
ſhewn that the figures of Stones are 
far from diſconntenancing our conjectures of 
thr Originals, ' 1 ſhall proceed to ſhew, that 
& help to confirm-rhem ; fince I have ſeen a 
Corniſh Diamond ſo bedded in a large 
ane, that it left a Cavity in it when ſeparated, 
wdon the contrary -1 have ſometimes ſeen a 
lirge” one ſo joyned to a ſmaller as to form a 
within it, which is a likely Argumenr, 
thit'the one being firſt hardened, afterwards a 
bft- matter was colle&ed together, and being 
| ened in ſuch a form as to con- 


"Un" part of the other in the Cavity, which 


ws formed whilſt the one was fluid, and the 
her was hardened ; which may be illuſtrated 
by conſidering, how Nitrous or PRRne 
" Salts 
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contained ; To which. I-ſhall add, that I beve 
ſeen a Stone which was taken out of a Silver 
Mine, which had coagulated about the Branches 
of a Silver Wire, which was produced by Nx 
ture in the Mine. 

Another Argument of the fluid ſtate of Geng, 
and their Impregnation” with Mineral 
may be drawn from their ifick Gravity, 
for whereas common Rock-Cryſtal is to its 
bulk of Water as two and almoſt two thirds 
to one, the weight of an American Granate 
was as four to one. And tho? by this method 
a tinged | Gem hath not ſo great a difference 
in its proportion to Water, yet it may never- 
theleſs be im with Mineral Particles, 
for I found by ſtatically weighing Water 
impregnated with Iron, that it was not much 
heavier than common W ater. 

Another Argument may be drawn from the 
Medicinal Virtues of Stones, and the Metalline 
or Mineral ſubſtances, as well from Opacous 
Stones a Opacous Gems, &c. as the Tur- 
quois, the Onyx, the Sardonix, &c, as alſo 
Cats Eyes, Opates, &c. And indeed I much 
queſtion whether Diaphaneity depends on the 
ellence of a Gem; ſince it may rather proceed 
from the Poſition of the Parts of a Pigment, 
and the ſcituation of the Pores ia - reference to 
the Beams of Light : But waving a further 
conſideration of this matter, I ſhall rather ſub- 
Jjoyn, that precious Stones and even Diamonds 
themſelves, have ſometimes great clouds, which 
makes them in thoſe Parts almoſt Opacous,with- | 


out 


"Y » as the Portion of the 
ral Pigment is greater or leſs, or as it is 

ee or leſs inconveniently mixed, And I 
ue even a Sardonix tranſparent, and 
a-the contrary, figured Granates which were 
of : AndI have ſome 


Too 


Jams inacceſſable, Mineral Particles might be 
atrafted from them ; and when they are con- 
Wenble, I queſtion not but that they may be 
. _ ſolid and tranſparent Gems ; 


ept Granats in a hot Crucible till 

x their colour and afforded a very 
ine Powder, that being digeſted with re&ifyed 
ae of Wine ,afforded a curious TinQure 3 
atiurat Granats gwe Aqua Regis a Tincture, 
A in ſome meature reſembled a ſolution of 
298885 bot a drop of the Liquor being put to a 
TE many drops of Tintture of Galls, it turn- 
nem as black as Ink, if not blacker. And 
the'Tike meaſures being taken with Granates 
which were looked upon by ſome to be Rubies, 
te Tindure coloured an Infuſion of Galls not 
quite ſo black as the other ; but a white Powder 
wa precipitated at; the ſame time ; and by the 
an urinous Spirit a rediſh ſubſtance,which 

ang dryed in theAir formed Bodies like Mols, 
ad here and there ſmall Muſhrooms prettily 
MM coloured, 
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coloured. And from other Granates I obtain- 

ed a Tin&vre, which after evaporation did in 

the Cold afford ſaline Concretions, but ſo ſmall 

#4 that their figures could not be determined. 

And probably, were tryals made, other Mineral 

Concretes might be wrought on by appropri- 

ated Menſtruums, for tho? the Spar that is found 

in Lead Mines next the Veins of Ore be Semi- 

diaphanous, and uſually breaks in ſmooth and 

bong wan 2a and looks like a Talck, and 

alſo for the moſt Part is made up of fignred 

Particles ſhaped like Rbombuus's or Rbomboider, 

yet I found it was a II WI 

being diſſolved in Spirit of Salt, without the 
aſſiſtance of Heart. 

But I am apt to believe, that beſides the 
methods already mentioned, there are other 
methods to diſcover the Mertalline Ingredients 
of a Body, by Fuſions and proper Additaments. 
And to canclude this Chapter,l ſhall ſabjoyn the 
following Experiment, viz. Having diſſolved 
Stony Stirie of petrifyed Water, in Spirit of 
French Verdigreaſe, and after a gentle Evapora- 


tion, it in a cool place, it yielded,” 
ſtals, much like thoſe of pure Nitre , / 
ſome of this Stony ſolution being mixed wh 


a ſolution of Copper, they did not precipitats 
each other, but ypon Evaporation yielded Cry- 
tals tranſparent and colourleſs, and that were 
richly adorned with a greeniſh blue Tinture of 
the Metal. 
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(anteiving 4 Conjefture about the Cauſe 
of the Virtues of Gems, 


F ROM mp _—_ elſewhere,and inthe 
| pter laid down, it appears, 
tht the Farth does not only abound with ſeve. 
al Mineral and Metalline ſubſtances, a great 
many of which are andiſcoverd, and a great 
many alrezdy known, but alſo that ſeveral 
Mines are furniſhed with Water, which being 
variouſly, may be no diſpicable 
, but may likewiſe concur to the 
Production of Mineral Bodies, and not only 
ferre as corroſive Menſtruwms, but pure Sol- 
vents to Mineral Earths, And that common 
Water is able to impregnate it ſelf not only 
vith Saline but Mineral Parts, is evident from 
the various taſts of Waters, and their uſes; 
fome being fitter for brewing ; others for waſh- 
ing ; ſome for dying particular Colours, and 
ome to temper Steel; and others again for 0- 
ther uſes - And amongſt the moſt remarkable 
ies are Therme and Acidule reckoned up 
various Authors, as alſo Salt Springs, and 
Waters of Hungary and- other Parts, 
"Which yield a Vitriol,which is a ſabſtance com- 
pounded and decompounded,containing a ſaline, 
*Sulphureous, a Meralline, and an Earthy Part ; 
and if Water may be thus impregnated with 
Parts, it is no difficulty to _— 
tow a Lapideſcent Humour, being _ 
mix 
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mixed with and proportioned to it, may be 


coagunlated into Stony Stirie, and ſuch 

like Coalitions may ariſe thoſe precious Stones, 

and tranſparentGems; for the Virtue of ſpeci 
vices are ſo powerful, that I have ſeen 

- ble ſubſtances ſufficiently hardened by them to 
por. on Iron 5 and I nit * ſubſtance Avg 
ooked upon to be a petrifyed Gum, which wes 

hard enough to grave on Glafs. 

And if the Parts of Minerals may thus,by be- 
ing diſſolved in Water, be mixed with a petri- 
fyed Body, by this means Germs may not only 
be im but thence receive their Me- - 
di V , as the Nature of the Mineral is 
different in Qualities and abounds in Quantity] 
which _ of their Virtues may be rende- 
ed probable, not only by what hath been faid 
in the foregoing Chapter, but by their diffe- 
rent colours, 

And that their Rn with Mineral 
Parts, enobles them with Medicinal Virtues, is 
evident from the Teſtimony ' of Exper 
and is rendered probable by. the Effedts of a 
Lane, which tho a much harder ws 

e Gems, emits 4 very copioully, 
and hath not only EN EE on'Iron,: but 
Humane Bodies. And even thoſe Pebbles with 
which they. counterfeit /Diamonds,” ave, been 
cauſed in a trig®to emit copious pd 
ſcented Steams; and even Diamonds the hard 


of may by rubbing be cauſed. to emit 
Eletried Efflvia, And tho? ic be thought by 
ſome, that the —_ of a Man*s'Stomach 
is not able to extrat the Metalline' Parts, yet 
there may be a greater Congruity _— the 

vICES 
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Jaices of our Bodies, and the Mineral fubſtan- 
ith which they were impregnated, than 
"me aware of ; belides we ſee that the 
ch hath manifeſt Effets on Chalybe- 

te tons, and even crude Steel it ſelf. 
obtained a TinQnre from ſeveral 

kid Bodies, and even Gems themſelves, by a 
liqor diſtilled from a Vegetable ſubſtance, as 
—_— ed as Bread. And that 
the natoral Heat of onr Bodies, may contri- 


bate td the extraQting of the Virtues of preci- 


cas Stones, I am perſwaded, fince it makes an 


onident alteration in the hardeſt of them, ſo 
8 render a Diamond Ele&rical ; and I have 
tad one which by warm Water would be exci- 
tefto ſhine in the dark. 

And indeed it is not altogether improbable, 
that Gems having the moſt ſubtile Mineral 
Reams in them, being not diſperſed by the action 
of fire, they may be more Effeftual conſidering 
their tity, than Preparations of Metals 

ve undergone a Fuſion. And their 

'may ſometimes be much different, upon 

the account of a great quantity of Mineral 
Particles, fince Ununzerus tells us, that amongſt 


thoſe Stones which are called Nephbritick Stones, 


are much more effecual than others, 


belides the petrifick Juices themſelves may 


have diſtin& natures, and peculiar Qualities, 
upon the account of their Coalitions with Ad- 
atitions Liquors. And if petrifying Liquors 
Wy have ſach manifeſt effe&s on ſeveral Bodies 
y would thinkrindiſpoſed to petrity, why may 
t ſach a Liquor ſubdue tranſparent Minerals 


Soundiog with Saline, Sulpbureous, and Bitu- 
| minous 


% <& 
' - 
4” 


ge FF 
HAAR 
7 


; 


F 


Effluvia, | ſhall ad not to urge 


impregnates Wine with- 
ſtance, an 


mand | how it appears, that Bodies grow n9 
lighter by the loſs of their Efluvia. And 
tho” in ſome caſes the Gem may be lighter 
than Cryſtal, yet it is no ergannnt of 
more languid Effects, ſince the ſpecifick Gravi- 
ty of thoſe Bodies they are impregnated with, 
pay be of a ſaline Nature, and fj | 
Cryſtal: And I ſhall in favour 
that I have ſeveral times made 

colourleſs like Cryſtal ; and curiouſly 
regularly fignred, which were of a compoune 
and PRO _ —__— Ps wr" 
ſtrongly ſcented | Sulphur. 00 
on 1, ſhall further add, that re 

* 


- 
« we 
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- @ Gems are ſpecifically heavier than Cry- 
ol itis an Argument of a Metalline ſubſtance 
> d wit them ; yet ſometimes thoſe mine- 
"lf may. be {o ſpirituous, as not to in- 
whe their ſpec _ Gravity, for I have ſeen a 
which, tho* ſtrongly im- 

d. was > letle heavier than common 


1 { now, together with what hath been 

Girered in hls Cloprer, we reflect on what 

wp | concerning the Atmoſpheres of conſi- 

| e cflicacy of Effluviums, it 

be abſurd to aſcribe to precious Stones 

bu Wes ab Virtues, eſpecially to thoſe that 
ſpoſed to emit copious E 


* And to ſhew that what we have deliver'd, 


only be applyed to tranſparent but 0- 
Gems; , and to render our Hypotbe/is 


| tt only probable, but poſſible, 1 ſhall intimate, 
| Firſt, That I have ſeen lapidefcent Juices fo 


, as to turn ſeveral Animal and Ve- 

le Su {ances i into Stone ; amongſt which, 

a new Cheeſe, which contd be diſtin- 

Kd no otherwiſe from another Cheeſe, but 
its tony Hardneſs; and I have a piece of 
wood petrified, which retains its grain, and is 
enough to grave upon Iron or Glaſs, and 


 torefiſt the aFion of the Fire, and likewiſe to 


e Fire like an excellent Flint. 
to render this Hypotbe/3s further probable, 


u ll fabjoin the following Arguments. And , 


It appears from the Method taken, to 
ies in our Medicima Hydroſtatica, 
& White Marble was propoſed asa Standard, 


whether Metalline parts were in 
Dd ® Bodies 
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- Bodies or not; for a piece of White Mary'* 
being in proportion to its Bulk of Water, f 
27, to 1; and Blood-ſtone, as 53 to x; a Load- 
ſtone, as 4and g to 15 Lapis Calanunaric, 
44 to one; and Lapis Tutice as 5 to 1; It fol- 
lows that thoſe muſt proportionably be impreg- 
nated with Mineral Parts, heavier in ſpecie than 
Stone; and for that Reaſon I have found ſome 
Stones of the ſame kind ſpecifically heavier than 
others, as they were impregnated in Soluts 
Principiis, more or Ieſs with mineral Parts, But 
it will not be amiſs here to advertiſe, That 
ſome Stones « gore in ſpecie than Foſlils, may 
be compounded with mineral Parts, and thence 
deduce their OI FUN : and other 
may be impregnated with mineral P 
er in ſpecie than Marble, and conſ ws be: 
mineral Nature cannot be Hydroſtatically de 
termin'd as yet, which is to its Bulk of Water, 
as 1% to 1, and yields no inconfiderable Pro- 
portion of Oyl. | 

A Second Argument for the Confirmation 
of our Hypotheſis, may be deduced from the 
Neceſlity of it, to explain ſeveral Phanomens, 
as why Diamonds and other Gems ſhouldbe in- 
cluded in Rocks or Cluſters of hard Stones, 
which muſt be ſoft, or could not, at the firſt, 
admit a hard Gem to lodge amongſt their Parts, 
and I ſhall further urge the Neceſlity of it, from 
ſeveral Gems which I found in an odd kind of 
Mineral, ſent me from an American Colony. 
And it is not improbable, that Opacous Gems 
are petrified Earths, ſince they vary ſo much in 
their Dimenſions, ſo that I have heard of 4 
Spleen-ſtone which weigh'd 8o Pound weight 
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and. Virtues of Gems. 


1 have ſeen-a Medicinal Stone, which bc- 
wed aſunder, its internal Parts were full 
vices; whence it appeared to be made up 

of porous Earth petrif®d, and not of an in- 


rated Liquor, From our Fypothe/3s the fol- 


Phenomena may be explained, viz, Why 
ſametimes one part of a Gem is tinged with a 
and another is not, ſince in making Ar- 

cial Gems, the Mineral Pigmeat hath tinged 
one Part without diſcolouring the other. And 
[ave now by me a lump of petrifi'd Matter, 
which conſiſts of ſeveral Stones, which tho? firſt 
oro apart, and afterwards joined together 
i t Liquor, bear an uniform poliſh, 
nthout diſcovering betwixt their Parts the 
lak Commiſſures ; and an acquaintance of mine 


 Gcover'd ſeveral looſe Stones, where this was 


band, which were ſeparately of the ſame Na- 
and afterwards harden'd into ſtony Maſ- 
the intervention of a petreſcent Liquor. 


| Andl have an Agat by me, which ſeems to 


cnlſt of ſeveral Layers of Clay or Earth, ly- 
ug parallel to each other, and petrity'd part» 
Tranſparent, and partly into Opacous 
ones; and to favour this conje&ure, I ſhall 
al, that I bave ſeen ſeveral Layers of mineral 
one upon another, within the compaſs of 
winch, which lay in different poſtures, in re- 
ace both to the Horizon, and each other ; 
adſometimes the exterior ones ſucceſſively 
munded the interior; and ſeveral of theſe 
wie been fouud in a ſmall compaſs of Ground; 
addy a like Method, differently coloured Chal- 
and Jaſpers may be accounted for, And 

fom/ hence may be deduced a Reaſon why 
* - D d'a Mar» 
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Marchaſites and Flints, Wood and Shells, have 
been found encloſed in other hard Stones, And 
on this occaſion 1 ſhall add, that Stones which 
were partly Diaphanovs, and partly O 
being calcin'd, the diaphanovs Parts became 
White; and ſome others which were before 
tinged, had their Parts heighten'd ſo, as after 
Calcination to be of a rich and permanent 
Red; and this difference of Colours was not on- 
ly remarkable in the thin Layers, but in the 

pecks, and irregularly ſhaped Clouds, whether 
Greeniſh or Bluiſh. 

And to illuſtrate an Obſervation formerly 
made on Diamonds bedded one within another, [ 
ſhall urge what is obſerved in Cryftalizing 
Salts, where, as well as ina Metalline Solution, 
I have obſerv'd, that when a number of Cry- 
ſtals had ſhot after the firſt Evaporation, ſeve- 
ral ſucceſſive Layers ſhot upon thoſe ; in the lat- 
ter of which Solutions, the Cryſtals of one 
Layer were not only faſtened to the others, but 
differed conſiderably, as well in their Shape 3 
Poſtures, In this Metalline Solution the Mine- 
ral was only one, and the AMenſtruum ſimple; 
but had the firſt been Compound, there would 
have,been a greater diverſity, as likewiſe Cry- 
ſtals of a compound Nature; as when a Solution 
of Salt-Petre and Sea-ſalt in Water is ſet to Cry- 
ſtalize,where beſides Salts of reſulting __ 
conſiderable part of the Sea-ſalt coagwatesin 
Form of imperfe&t Cubes about the Bottom, before 
the nitrous Particles ſhoot into Cryſtals of ther 
own ſhape, And I ſhall further add, That 
Cryſtallization. may not only be promoted 
Evaporation, but by ſoaking part of wo 
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' apeither by immerſing it, or by placing dry © 
th under the Solution, or ſome other porous 
Body. And by ſome Analogy to theſe Inſtances, 
vemay conceive how ſome of the ſuperfluous 
Kaiſture of a Petreſcent Liquor, being diſper- 
; the remaining may be more apt to coagu- 
but by a moiſt Seaſon or ſupervening Cold, 
moiſture ceaſing to be further diſperſed, 
Coagulation may be for a time ſuſpended, 
md vpon that account, upon the ſecond Cry- 
fallization, may yield Cryſtals lefs regular, 
ud apt to convene uniformly with the others, 
than io Artificial Concretions perform'd in di- 
flint Veſſels. And on this occaſion 1 ſhall add, 
That I have had Fire-ſtones brought from ſeve- 
rl Places, in one of which, the internal Tex- 
trewas very different from the more Central 
Texturez and in another, 1 not only obſerved 
one ical Stone contained within another, 
at of a different Texgure, and diſtinguiſhed by 

a nifble Commiſſure, tho? the Commillure was 

not fo uniform as to admit theſe two to be ſe- 
. pirated. 

- Bat perhaps it may. be objeced againſt what 
We have delivered, That theſe Bodies are found 
where petrifying Springs are not. Againſt 
it may be offer'd, not to urge that Men 
and Beaſts have been petrify*d upon the ſudden 
of a petrifying Spirit, that Rain-Wa- 
it may bring ſuch Particles along with it. 
over a Bath in Hungary, that abounded 
ith petrifying Particles, the Steams which 
were arreſted by the building over it, were turn- 
&into ſtony Concretes z which may give vs 
to think, that petrifying Vapours raiſed 
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406 Of 'che Origina! = Book V. 
from the Tower Parts of the Earth, meeting 
with rightly difpoſed Matter,\may form 
without the of Rain or Springs ; whi 
Conjeture may be favoured, by relating that | 
have not only found an Earthy and:Sulphoreons 
Sediment in the bottom of Rain-water, but | 
have obſerved that a diſtill'd Liquor being kept 
ſome time ina Vial well ſtopp'd, the Steamy 
penetrated the Cork, and formed whitiſh Stirie, 
very ſlender and of a ſurprizing length. And 
that petreſcent Springs are not always requiſite, 
will appear, ſince 1 have found tranſparent 
Stones in a dry Soil, which lay upon a Rock; 
and-I have found that:a ſolution of ſtony Stirie 
in Spirit of Verdigreaſe, being poured upon 
Bolus Armenus, contained in a Glaſs, when the 
ſuperfluous moiſture was exhaled, ſeveral tran- 
ſparent and untinged - Cryſtals appear'd, dif 
perſed through/thatiRed Earth. And the beſt 
petrity'd Wood that I kgow of, was taken up 
out of a Plot of ſandy Ground, where there wa 
not-the leaſt ſigns of a petrifying Spring. *And 
tho? ſome Stones ſeem to grow as from a Root, 
yet theſe may eaſily be ſuppoſed to have heen 
formed in certain Molds ; and that atrer their 
formation, 'the Winds or Rains waſhed & 
why rhe looſer Svil from their upper Parts. Be- 
ſides it might be eafily ſhewn, that ſtony Con- 
*cretions might be produced by the mechanical 
ation 'of the Air-upon the ſtony Parts, that 
ſacceſſively applythemſelves rothe Matter that 
ſir begins to coagulatez; and began to be for- 
-faken'by"that moiſture thar accompanied thoſe 
: Parts, and was neccſ[ry to:their due Applic 
tion to their caſual Roots; in __— 
WHIC 


"A 


« a 


Cate 1, and Virtues of Gemr. © 


Wy - 4 
; m—_- 


tick I have obtained from ſaline and ſtony 
lations, dry Turfs prettily ſigured, and dia- 
anous or White ; as alſo lender Stirie that 
emed to grow out of the ſolid Glaſs. 

» ſometime petrifying Particles 
uy he dilated with ordinary Water, as not 
0 


er themſelves ?cill they have fit Bodies 
tomwork upon: For I have received tranſpa- 
rent and petrify*d Criſtals from a Lake in the 
Northof Freland, which grew to the Rocks in the 
bottom, but had no ill effects on the Fiſh which 
framin that Water ; and it is eaſfie to ſu 
that whether Water which lies in the 
ies of Rocks be impregnated with petri- 
ick Particles from Springs, Rain-water, or ſub- 
terrancal ſteams; I ſay it is eaſie to conceive, 
how theſe, after an Exhalation of the ſuperflu- 
ou moiſture, may petrific the adjacent Soil, 


| aadform different Stones, according to the par- 


ticular Nature of the petreſcent Liquors, and 
the diſpoſition and ſtructure of the Soil they in- 


ade 3 in which Soil if any Heterogeneous Mat- 


= be lodged whether Vegetable, Animal, or 
Subſtances, they muſt needs be found 

in that petrify'd Soyl when broken up: Nor 
Bit requiſite that this Soyl ſhould be all petri- 
at once ; for it may be pecrity'd graduRly, 

# the Poſition or porouſneſs of the Body give 
ge to the petrifying Body that works 

upon them; ſo that from hence it appears, 
bow medicinal | Stones of different Colours, 
encies and Effefts, may be formed, and 
entire Bodies. Ard I have a Stone by 

me which contains a perfe&ly ſhaped Serpent 
up in it, but without a Head 3 which 

Dd 4 ap- 


much as in the v and lawer ran s 
the Storfe, there are Cavities left, which toge- 
ther form one Cavity, of the ſize and ſhape of 
the contained Body ; and that the Serpent and 
the Stone about it, were petrify'd at ſever 
times, may be argued from the different Tex- 
ture of the petrify*'d Animal, it being a clearer 
kind of Stone than that of the Mold ; and & 
ven that Part of the Mold ic ſelf which is con- 
rignous to the included Body is whitiſh, and 
abounds with ſhining grains or flakes, in 
both which reſpets it differs from the other 
Parts. | 

But to proceed, in thoſe ſeveral places in 
which Stones. are plentifully found, in time 
paſt pretreſcent Liquors may have been, ſince 
not only Earth-quakes, Inundations, ſinking of 
Grounds, but the incroaching of the on 
the Water, as well as fiery Eruptions, have been 
able to dry up Pools and- Lakes, and to divert 
the courſe of Springs and Rivers, ſo as to 
leave not the leaſt footſteps where they flowed 
before. 

Another Argument which will favour. the 
Ry potheſis already laid down, may be deduced 
fm this, that by proper Menſtruums Mine- 
ral Parts may be drawn from ſome of theſe 
Stones, ſo a Solution of © Blood-Stone turned an 
4nfuſion of Galls bfackiſh, and ſo did a Load- 
Stone Emeri and Marchalires opened with cor- 
roſive Menflruums, And Laps' Calammanis 
kept in Fuſion with Copper, changes it yellow 
for a Golden colour, and makes ic Braſs z and 
adds to its ſpecifick G:avity coalderatty, 
A | FE, An 
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adQuick-ſilver is known to be diſtilled from 
Yefound inthe Mines of Friuli. But as we be- 
frefotimated, there are ſeveral Stones, which 
' wethelr Virtues to a Mixture of Bodies ſpeci- 
' fly lighter than Cryſtal ; which is evident, 
lace not only Brigiſtone, but Bitumens, are 
dfically lighter, the proportion of Brim- 
being as two to one, and that of Aſpbal- 
wwws one and a little leſs than 5 to x. And 
een ſome Bodies ſpecifically Lighter than Cry- 
| il, may owe their Virtues to Mineral Particles, 
face they may be mixed with Ingredients ſpecifi- 
ally Lighter thanCryſtal, which may compenſate 
; he Surploſage of theirs ; for I have had a piece 
& blackiſh Eaſt-Indian Flint, and likewiſe an 
” 1 one of the ſame colour, the one of 
| which weighed as 25 tor, and the other 
27to x, which is equal to the ſpecifick 
Gravity of Cryſtal; ſo that the Blackiſh co- 
ar ſremed to proceed from ſome Mineral 
ſwoak that had pervaded it, which may give 
wReaſon to believe, thar the matter of Medi- 
tinal Stones may be tinged with Mineral Va- 
before it is hardened : And that ſeveral 
aneal Bodies may be raiſed in the form 
ef Vapours, will appear from what hath elſc- 
where been delivered; and that Quick-ſilver 
"will, we are aſſured by the effefts of Fumigati- 
os in the Lues Fenerea; and that it may be 
rated with Stones, may be obſerved in 
fome kinds of native Cinnabar. And I-have 
wound that not only artificial but natural Sat- 
Armoniack, may be raiſed in the form of Ex- 
talations by the help of fire. And that Sal- 
Armoniack, Miphur and Mercury, may _ m 
| 5 ime 


i x > F a. ROE 


nd 
.” 


—_ = www * #7 -= 


n 
$ 
e 
j 
n 
t 
d 


- oy Os 
Z bo \ 


: H Ra # 
— K 
AS 


1 o 54 * tb 5 a 1 . a " | 
- a 1 Q Q - FIR : —_ P.- 
a , % * *P a, 64 6 "<> Mo 
- - ” . v " _ F , *, | 
f Pe m—— 
300 
” ; 4 


limed into a Gold like ſubſtance, appe 
from the Preparations of Aurum Muu, 
and that the Earth abounds with Mineral 
halations of various kinds, appears from wh 
hath been elſewhere delivered ; as well by y 
as ſeveral other Authors ; and ſince the Eanh 
abounds with ſo great a Number of Minerak, 
there is no queſtion but ſome of them may ke 
able to penetrate and tinge ſome indurated 
Stones ; and that a ſmall quantity of a Mine 
ral may be ſufficient to tinge a great Juant 
of a Stony ſubſtance, will appear from { 
Experiments already delivered. 

But to proceed to the laſt Argument to be 
alledged on this occaſion, I ſhall add, thatiit 
appears that opacous Gems receive their Vir- 
tues from Mineral Particles, ſince moſt of them 
conſiſt of Mineral Bodies petrified, And tho 
moſt of theſe Bodies differ little from artifid- 
al ones, we are not therefore to deny them 
Medicinal Virtues, ſince ſeveral Medicinal and 
ſpecifick Virtues are attributed to Chymicl 
Preparations, and that artificial Bodies wa 
be endewed with Medicinal Virtues, a 
from Galen, who delivers the aſhes By 
Fiſh as an Antidote againſt the biting of a ma 
Dog : And even Treacle is eſteemed not 0b- 
ly as an Alexipharmick, but endewed witd 
ſpecifick Virtues, upon the account of its mani- 
feſt as well as occult Qualities. And to what 
I have ſaid, I ſhall add, that ſeveral Stones df 
the ſame kind differ in the goodneſs of ther 
Medicinal Qualities, as Lapis Nephriticus ; and 
ſeveral of them have Virtues which ſeem @ 


belong to other kinds, when they are impreg- 
nated 
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Kei with the like Exhalations; {0 that 1 have 
a Blood-Stone which would ſtop Hemor- 


thaies when made uſe of without the Perlions - 


miedge, yet by its colour it ſeemcd to be of 
zother kind of Stone. 
- But to the foregoing Particulars I ſhall add, 
it fubterraneal Exhalations may be ſo pow- 
eful and penetrating, as to petrifie both Ani- 
mil'and Vegetable Subſtances, as appears from 
ed Skulls, Bones, and pieces of Wood ; 
$that Vegetable ſubſtances may be hardened 
inwo- Stones 18 evident, ſince Lapis Lyncurius, a 
bone near Naples, being rubbed and moiſtened, 
mdthen expoſed to the Sun in a due ſeaſon, 
Cy fit to be eaten, ſo-thar 
minal Principles of Vegetables may be 
pied, without loſing a power of exerting 
when they find an opportunity : 
And \theſe kind of Stones are ſometimes found 
tobe of an extraordinary bigneſs. And that 
her Earths, ſubje& to be petrifyed, may be 
endewed with Medicinal Virtues appears, ſince 
Tknew a Clay-Pit in which a Bed ot Clay yield- 
by diſtillation - a Volatile and ſtrong Salt, 
which was a good Cordial, and a great opening 
ad Diaphoretick Medicine. And that ſubli- 
able” Salts, Sulphors and Bitumens, may be 
mer with in the Bowels of the Farth and in the 
Bodies of Stones, I have found by their Chymi- 
al Examens., And that Metalline Parts may 
wncur to the Compoſition of a Medicinal 
w0ne,may appear from native Sulphur, (which 
wit ſelf a compound Body) belides a good 
proportion of Mineral Earth. 
| CH AP. 
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CHAP. in, * 
Of the Armoſpheres of Conſiſtent Solids 


Of 1g H A T fluid Bodies, ſuch as Wate, 
puc/ + Wine, Urine, &c. emit Efiuvia, is tos 
dies, evident to want proof ; and that even conſiſtent 
and ſolid Bodies emit Effluvia, will appear 
from what follows, ſince not only Leaves ef 
Plants, but Ambergreaſe, &c. are manifeſth 
odorifcrous. And not only Volatile Salts are 
ſenſibly di miniſhed, by being expoſed to the 
Air, but Camphire which is a tough tenaciow 
Body. And evea from the EleQrical Qual 
ties of Amber, hard Wax, &c. it appean 
that they emit corporeal Effluvia ; which ſex- 
_ affe& the Noſtcils when violently rubs 


And as further inſtances of the Efiuvia of 
conſiſtent Bodies, we may add, that not only 
Apples but Eggs loſe of their weight in Win- 
ter, and fo does Wood ; for having cauſed 4 
Cup to be made of it, and Counterpoiſed it, it 
grew ſenſibly and gradually lighter, ſo- that 
tho* it wanted two drachms of two ounces, 
yet it loſt forty . grains of that weight in tea 
hours. And even Ice which weighed two out 
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ces in a froſty Night, loſt ten grains of its 

mer weight, tho* not in the leaſt thawed. 
And it is known to thoſe that deal amongſt 
Lead and Tin, that thoſe Bodies emit verf 
hurtful Efluvia, and Cold-ſhare Iron hath been 
obſerved to ſmell ſo rank whilſt red = 
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- ogg could ſcarce endure to work it; 
| - not __—_— but Braſs and Copper, 
when heated ſmell very unpleaſantly. 
And to theſe inſtances I ſhall add, that be- 
Load-Stones, black Marble, as well as o- 
ther Stones,whilſt a Poliſhing, will emit ſenſible 
Iſlevia, which is evident by the ſmells they 
wit. And amongſt other Bodies which 
wavince vs, that they emit ſenſible Efluvia 
by their ſmell, I ſhall enumerate thoſe Coni- 
al Stones called Thunder-Sto which upon 
lon emit a Solphnreons ſmel] ; and fo did 
aSubſtance which much reſembled a Marcha- 
ke: And I-made a Mixture of a Metalline 
Body and a ted Mercury, which had 
ble on the Eyes as,well as other 
. Parts, near which it was worn as an Appenſum. 
And Fitrum Saturni, made with a good quantity 
of Minium, is not devoid of Electricity ; nor is 
from an offenſive ſmell, when its 
Parts are put into a violent concuſſion by turn- 
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And amongſt Ele&rical Bodies I have ſeen 


of ſo cloſe a Texture, and ſo hard, that 
they would ſtrike fire, and Aqua Fortis it ſelf 
would not work upon them, as Cornelians, 
Rock-Cryſtal, &c. And even ſo hard Bodies 
# Diamonds are found-to be Ele&rical. And I 
lave obſerved, that Concretions called Cugolr, 
made uſe of by Glaſs-men jn the Eaſt-Indies e- 
mits a ſmell] upon attrition; and ſo will a 
Calculus Fiumanus ; and Iron it ſelf if held to 
# grinding Stone without the uſe of Water. 
And Marchaſites likewiſe upon an attrition e- 
Mit a Sulphureous Odour, py 
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And even ſo fixed Bodies, as Regulis of 
timany, and its Glaſs, communicate to Liquor 
Emetick and Purgative Emanations; and Gl 
it ſelf, which is fixed enough to endure: thy 
force of the Fire, upon Attrition , -emity- 
offenſive Effluvia. b: 

And the Heat of the Sun and Fire have 
great a ſtroke in exciting the Atmoſpheres of 
Bodies expoſed to them ; that Amber bei 
expoſed to the former, and Glaſs to the latter, 
they both became Eledrical. 

And I queſtion not, but that if a great many 
Bodies, not yet tryed, were carefully weighed, 
they would appear ſenfibly to emit Efluvis; 
tho' the waſte made by ſome Bodies is fo ſmall, 
as to be ſcarce diſcernable, if at all, as in Load- 
ſtones, Ambergreaſe, &c. Thoſe requiring a . 
long time to make their Conſumption diſcernible, 
in which time we are not ſure but the Weights 


themſelves may have loſt of their weight,as well 
as the Counterpoiſe,and way": rung not be able 


to diſcover the loſs thoſe ſuſtain. 

But there are ſeveral other, beſides ſtatical, 
ways of trying whether Bodies emit Effluvia or 
not; and there are ſeveral peculiar ways re- 
quiſite to cauſe them to emit them ; as Glaſs, 
&c, affect the Noſtrils upon an Attrition. I had 
a Diamond, as well as a Ruby, which would be 
excited by a gentle heat in my Pocket, or only 
by ſtrokeing my Finger over the former, 
fometimes they would fail ro be fo eaſily or 
niformly excited ; and it is not a little ſtrange, 
that upon the Tread of a Hare or Partridge, 
Effiumria ſhould be ſo long emitted, as to give 
a Scent to Dogs {ſeveral Hours after. FE 
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IL of Confifent Solids 
8d" if Load-ſtones and other Bodies may 
Conſtant Atmoſpheres which are only to 
d by particular Bodies; ſeveral o- 
Subſtances, not yet taken notice of, may e- 
mtr , which by peculiar Methods may be 
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CHAP. IV. 
Of the Strange Subtlety of Effluviums. 
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E ſubtlety of the Efluviums will be 
moſt aptly repreſented, by conſidering, Fl 7 

|. The ſtrange extenſibility of ſome Bodies, Fuyimss- 
whit their Parts remain tangible. II. The 
Multitude of viſible Corpuſcles, that may be af- 
forded by a ſmall Portion of Matter. 111. The 
ſmalloeſs of the Pores, at which the Efluvia 
of fome Bodies will get. in. 1V. The ſmall De- 
crement of Bulk or Weight that a Body may 
ſalfer, by parting with great ſtore of Efluvia 
ad, V. The great quantity of Space that may 
be filled, as to Senſe, by a ſmall quantity of Mat- 

ter, when rarify'd or diſperſed. 

Aad Firſt, I have obſerved that a Grain of 
Wire amounted to 27 Foot, or 324 Inch- 
8; and ſince half an Engli/b Inch may be divi- 
into a x00 Parts by diagonal Lines, it mult 
conſiſt of 64800 true Metalline Parts, which 
way be well conceived to be made of Parts yet 
more minute, And I had a gilt Wire, an Ounce 
which made a Wire 1000 paces long, al- 


ing Five Foot to a Pace, and 720 _ g- 
ove 
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bove 3 and had this Wire been drawn out tow: 
equal ſipallneſs with the Silver Wire, the Gold 
would have divided to an indefinite num. 
ber of Parts, being ſufficient to cover the 
ficial Area of ſo long a Wire, And 1 have 
nown Silk to be drawn out of the Mouth of q'* 
Worm, which, tho? it weigh'd but two Grain 
and a half, was 3oo Yards long, 
But to evince the great extenſibility of Mat. Wi 
ter; we took ſix beaten Leayes. of Gold, the ii; 
ſides of whoſe Squares were 3 Inches and {, which 
Number being reduced to a Decimal F 
viz, %1. and ned by it ſelf, affords 
' for the Area of and this multiplyed by: 
6, the Number of the Leaves amounts to 
*'2% ſquare Inches for the Area ofthe fix Lears 
of ; which weighed but 1 Gr. }; fo thats 
Grains was extended to above 5o ſquare [nchex, 
And if each of theſe Inches may, by Lines drams 
from oppoſite Points, be divided each into 10s 
Parts, one Grain of Gold muſt be divided into- 
20000 little ſquares, diſcernable by a good: 
ye z and if an Inch were. divided into 208: 
Parts, as I have one by me that is, then a Grain 
may be divided into 200co000 of iquares, And: 
to be ſatisfy*'d farther of the extenſibility df 
Gold, 1 enquired, and was told that 8 Grail 
of Gold would gild an Ounce of Silver Wat 
as fine as a Hair, and which would reach 
twixt go and 100 Miles. - But ſuppoſing 
Wire to be as fine as that firſt mentioned, and 
that $ Grains of Gold went to gild it ; a ſheath 
of Gold weighing but 8 Grains, may be extends 
ed ſo as to reach 60 times as much (in wagity 


of Silver Wire as ir covers z and conſequent 
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i of that Wire _ twenty ſeven foot 


lng, the ounce of would reach to 
ooo foot 5. e. 155; miles; and if this Gold 
Wie were cut into as ſmall thongs or liſts as 


vidly it might be, it muſt reach to a ſtupen- 


Bar ſecondly, to ſhew into what a number 
riſble Corpuſcles a Body tnay be divided, 

we pur an ounce of Water into an eolipile, 
having placed it upon a Chafing-diſh of 

Odls, we obſerved that Vapours ſtreamed out 
hbeabove ſixteen minutes; and conſidering a few 
mitting guſts afterwards, and what drops 
Water were condenſed in the cop of ir, I 
that had the whole been driven ont 
Vapours they would have continued twenty 
mages; NV. B. to the Orifice of the «£oli- 
yr we applied a long Tube twenty Inches 
90 and an Inch in Diameter, the remoter 
ad being continued about fix Inches longer, 
miſo far expanded that its Diameter was four 
«ive Inches ; and by the help this Pipe we 
able tho? not atly ro meaſure the Ex- 
tenſion of the rarified Vapours. To this in- 
kance | might add the prodigious expanſion 
tome Inflamable Bodies, when turned into 
al flame, as Spirit of Wine, &c. Which 
dang burnt in a Glaſs Lamp, ſo contrived 
watthe Surface of the Liquor was ſtill Circu- 
ar, the waſte made in; of an honor was very 
ill, tho”. the Phyſical ſuperficies of the Li- 
@r.muſt needs be ſucceſſively rarifed and ex- 
, and: fiy away in ſtreams; and if ſo lit- 

tl of this Liquor was able to afford matter tor 
fame fo long, the ſame balk of a more compadt 
E e * Budy 
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_ may + pay ſuppoſed to be capable of tv 
ng- expand much greater Dimenſions 
And to theſe inſtances I ſhall add, that } 
a grain of Gun-Powder being exploded under 
a Veſſel, whoſe Baſis was eight Inches and in 
Altitude twenty 3 and its figure ſach, thai 
was more Capacious than a Cone of 

the exploded Gun-Powder was obſerved to fi 
the whole Cavity of the Veſſel as to ſenſe, ad 
ſucceſſively iſſued out of the upper Orifice for 
half a quarter of an hour, ſo that the Diame- 
ter of it being two Inches, many Myriads of 
viſible Corpuſcles, muſt be conceived to 

out in ſo long a time as they crouded out one 
after another ; But to make a kind of a 
eſtimate of the Expanſion of this Su 

we filled the Veſſel full of Water, and found 
that the weight of it amounted to 320000 half 
grains : And if we ſuppoſe the ſpecifick Gr 
vity of the Gun-Powder to be as much apain 
as that of Water, we my probably gueſs the 
ſmoak to poſles 500000 times the ſpace tha 
the Gun-Powder did. And as a further Ar- 
gument of the great minuteneſs of ſmall Party 
of matter, I ſhall urge the ſmallneſs of Cheeſe 
mites 3 which being ſo ſmall as not to be dib 
cernable to a naked Eye, but when they more, 
muſt be made of extremely fine Parts, other- 
wiſe there would not be room Enough for a 
Organical Body ; and if an Organical Body far- 
niſhed with all the Parts requiſite for the Pre- 
ſervation of Life be contained in ſo ſmall a com 
paſs, how minute muſt they be at the firſt, finct 
theEggs out of which they are formed bear bl 
a ſmall proportion to them, when perfeRly for 
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- med, and even comparative Obſervations tell 
that a Mite being ten days a hatching, the 
-Kundiments of its Body at the firſt muſt bear 
bit a-ſmall- proportion to the bulk of char 
ſmall Egg 3; and to this 1 ſhall add, that tho? 
- theſe Creatures be ſo very ſmall, yet I have 
een able to diſcern fingle hairs growing upon 
| their Legs. 
Anather inſtance of the Extenſion of mat- 
ter minutely div.ded is this, viz. We dif- 
. olred a grain of filings of Copper in Spirit of 
Sd-Armoniack , pouring the Solution into a 
all Cylinder four Inches in Diameter, and ſuc- 
- efſirely filling it four times with diſtilled Wa- 
ter, ſtill pouring it off into a Conical Glaſs ; 
which being done, and the weight of the Glaſs 
Cilinder deducted from the Joint weight of 
the Liquor contained in it, we found that one 
grain of Copper was able to give 4 Tinture 
tx8534 times its weight of Water, tho? its 
ipeakck Gravity is not halt ſv much as that of 
Gold : and if we eltimate the proportion 
not by weight but the bulk of theſe Bodies, the 
wlk-of Water to Copper being as nine to 
one, the aforementioned number mulrtiplyed 
by-nine will give us the proportion berwixt 
thetinged and tinging theBody, ſo that one grain 
of ' gives a colour to 255805 parts of 
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Limpid Water, and by proſecuting this Ex- 
periment farther, Ifound that it was able ro 
gre a manifeſt Tin&ure to above 385200, 
ad a faint but diſcernable one to above 
N3520 times its bulk of \ ater. 
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To ſhew that the Effluvia of Bodies maj 
enter in at very ſmall Pores, I ſhall intimate 
the_effecs of Cantbarides held in the bands of 
ſome Perſons ; and on the Neck of my om 
Bladder when applyed outwardly to my Neck, 
And not only Scaligey tells us of Spiders in 
Gaſcony, whoſe Virvlent Poyſon would pene- 
trate the Shooes of thoſe that trod upon them, 
but P:ſo ſpeaking of a Fiſh called Amoreatim, 
and by the Portugals Peize ſola, he ſays, Que 
mira ſane Efficacia non ſolum Manum vel le 
viſſumo attaffu, ſed & pedem, licet optime cal 
ceatum, Piſcatorss incaute P1ſciculum conterents, 
Paralyſs & ſtupore afficit, inſtar Torpedinis Eu- 
ropee, ſed Minus durabili, Lib. 5. Cap. 14. 

And to ſhew that ſome Emanations, even of 
ſolid Bodies,may be ſubtle enough to get through 
the Pores even of the cloſeſt Bodies ; 1 ſhall 
add, that a needle being Hermetically ſealed np 
in a Glaſs Tube, and that laid upon Water, 
Load-Stone would cauſe the Needle to leap up 
in it, and by the help of the Load-Stone, | 
could lead the Tube from one part of the Surface 
of the Water to another, as | moved the 
Load-Stone, And to ſhew that the Magnet- 
cal Effluvia of the Earth, may penetrate 60 
cloſe and compat a Body as Glaſs, I ſhal 
add, that a Cylindrical piece of Iron being 
ſealed up in a Glaſs Cylinder, and held in a 
Perpendicular Poſture, it acquired ſuch Mag- 
netical Virtues, as to become a North Pole, 
and according to Magnetical Laws to drive & 
way the North Point of a Needle ; but be- 
ing inverted, and held under the Point of 4 
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may WH Needle, it became a Sourb Pole, and attracted 
nate Wark - 
; of BI Another Proof of the great ſubtlety of Efiu- 
own Wl vis, may be taken from the ſmall decreaſe 
eck, Wi of Weight, by parting with ſtore of ſuch Ema- 
s in WF nations; as Vitrum Antimonii, Crocus Metallo- 
ene» BY ram, and Quick-ſfilver, the two firſt of which 
em, Wi gre a 'Vomitive Virtue to a vaſt quantity of 
om, WH Wine, without growing ſenſibly lighter, and fo 
ve BW Quick-filver impregnates Water with a Virtue 
ie. By &f killing Worms. And a piece of Amber- 
cal- By greaſe” which weighed about 109 or 120 
n. Grains, being ſuſpended three days in the 0- 


pen Air, loſt not ſenſibly of irs Weight, not- 
ing the quantity of odoriferous 
7 it muſt have parted with in that time, 


2, 
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in about fix Days, loſt about half 
quarter of a Grain 3 one Ounce of Nutmegs, 
w ix Days, loſt 5 Grains? ; and an Ounce of 
7 grains {. And tho* Loadſtones emit 
wes without a ſenfible loſs of weight, yet [ 
that as theſe Magnetical Particles fly out 
«one Pole, they enter in at the other, and ſo 
the Pores of the Load-ſtone their con- 
fant Thorow-fares. T'o theſe Inſtances I ſhall 
ad, that'a Grain of Copper being diſſolved in 
: | of a Menſtruum, and that put into a 
nmpsthe Metal tinged the Flame, which 
continued half an Hour and fix Minutes 3 fo 
tat ſuppoſing the Flame to have ſtreamed 
a Cylindrical Pipe ſo long, that ſmall 

Ne of Meral muſt be divided iato a valt 
of ſmall Parts; for Water, which ran 

a Cylinder, whoſe Diameter was but 

half as great as that of che Flame, amounted to 
Ee 5 above 
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above. Nine Gallons, or Seventy two Pounds. 
The laſt Particular I ſhall inſiſt upon,to ſhew 
the ſtrauge ſubtlety of Effluviums, is the great 
quantity. of ſpace a ſmall parcel of Matter 
be extended to, and as to Senſe poſſeſs it; 
this we may be cnabled to gueſs at, by conk- 
dering how long a Dog will diſtinguiſh the Scent 
of Partridges, Hares, &'c, after they have left 
the Place, and will almoſt give one ſufficient 
grounds to gueſs how long the Animal hath 
been gone from thence before. And | amtold 
that a Blood-hound will not only perceive the 
Scent of a Man that hath gone over a piece of 
Ground ſeveral Hours before, but that the ſcent. 
of a Deer will continue ppon the Ground from 
one” Day to the next. And it we conſider that 
the eighth part of a Grain, can ſcarce be ſap- 
pos'd to be left on the Ground where ſuch a 
Animal hath ſtood, and likewiſe at what di- 
ſtance it may be ſcented, and how long that 
ſcent continues, it- will be ſufficient to convince 
us of the extraordinary minuteneſs of thoſe Parts 
of Animals, which were rendered more apt 
to be diſſipated in Effluviums, by their having 
heen firſt ſtrained through the Pores of their Bo- 
dies. Nor is it leſs remarkable, that Birds, 
eſpecially Crows, are able to diſcover the {mell 
of Gun-powder at a conſiderable diſtance ; and 
that they are, I am ſatisfi'd by my own Obſer- 
vations, as well as the Relations of others. 
And on this occaſion I ſhall add, That Jubw 
Palmarius, in his Tra& de Morbis Contagioſn, 
obſerves, that Horſes, Beeves, Sheep, and other 
Animals, have grown mad by cating the Stran 
that mad Swine have lain on z; Which may ge 
0s 
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nds, Reaſon to ſuſpeR, that the Feet of diſtemper- | 
bew WW & Animals may leave an Infeftion upon the 
preat Wl Graſs they tread on. 


But to proſecute the _chicf aim of our Diſ- 
courſe, I ſhall add, T hat ſince Corpuſcles that 
xe too minnte to be viſible, may affet an Or- 
em of Senſe ; it is not improbable, but that 
there may be a great many which may be fo 
fine as not to affe&t any one of our Senſes, and 
quently may continue an Atmoſphere 
moch longer than we are able to take notice of, 
$ Foreſtus tells us of a Peſtilential Contagion 
that was a long time preferved in a Cobweb. 
And Alexander Benedifus tells us of a Flock- 
bed, which, when ſeveral Years after the Plague, 
itvs beaten, it preſently infeQted the By-ſtand- 
en,” And Sennertus tells us that in Urati//a- 
ve, in fix Months, fix Thouſand Men dyed of 
the Plagne ; and that from'that time, the Ln- 
won was preſerved in a Linnen Cloth, and 
diſplayed in another Place, 13 Years after, 

i that Place likewiſe. And Trincavel- 
i tells vs, that an Infetion was preſerved a 
kng time in Ropes, by which dead Perſons 
mere let down into their Graves. And an In- 
lnce of the like kind we are furniſhed with by 
k, who acquaints us that an' Apothe- 
ary of his, turning over ſome Straw, up«cn 
which a Bed had lain which held an- infected 
the Steams immediately cauſed Bliſters 
tpon his Legs, and a Carbuncle which was a For- 
tight in healing. And to conclude this Chapter, 
Lal add, that 1 have a pair of Spaniſh pertum'd 
Gloves, which have continu'd their ſcent about 
Thirty Years, tho' they were not {o much as ſhut 
Win a Box, Ee 4 CHAP. 
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CHAP. V. 
Of the great Efficacy of Efluviums, 


HO Particles of Matter which are minute, 
are looked upon to be unable to have any 
Scnds conſiderable Effects; yer I ſhall endeavour to ſhew, 
acy of that they may have conliderable Effedts. 1, U 
w7 on the account of their great Number. 11. Their 
Penetrating Nature. III. The Celerity and Mo- 
dification of their Motions, IV. The congruity of 
their Bulk and Shapes to the Pores of the Body 
they are toatt upon. V. The Motion of one Part 
of a Body which they cauſe to aCt upon theother, 
IV. Their Aptitude to cauſe themſelves to be'al- 
ſiſted by more Catholick Agents ; tho' they may 
perform ſeveral things conſiderable npon theſe 
Accounts; yet ſomctimes two or three, or more, 
concur to the producing of the ſame effec, 
And, Firſt, From what hath been deliverd 
in the fore-going Chapter, it appears that the 
Effluvia of Bodies are very minute, and con- 
ſequently it will follow, they muſt be numerous, 
and that a great number ct ſmall Agents, when 
they at per Modum units, may have conlide- 
rable Eftects, is evident; ſince inundations 
whole Countries may be cauſed by Showers of 
Rain when drops fall in multitudes; and ag- 
gregates of ſmall Sands, ' not orly bound the 
Scas, but for m Banks, upon v, hich the greatel 
Ships are ſometimes ſplit 3 . and tho! the Elfzas 
of « lingle Graia of Gi:n- powder is immaterial, 
yet pi odi7izus things :1ay be doffe by a great 
numb.: .. wn and tho? Vapours are made v} 
ot very 1iwajl Particle:, whici: ſeem to be ine 
l | CUYG, 
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Give, yer in moiſt Weather, they cauic Salts 
to melt, wood to ſwell, and Viol-{trings, if 
they-be ſtretched too much, to break. And it 
hath been obſerved, that the inviſible Steams of a 
newly whited Room are ſo offenſive, that People 
who ſlept in ſuch Places, have been found dead 


.in the Morning, being ſuffocated with thoſe 


Fumes 3 and tho” the Vapors which can iſſue out 
of ſuch Bodies at once, cannot be ſufficient to 
produce ſuch Effects, yet if we conſider that they 
continually ſucceed each other, as Wind out of 
aeFoli4le ; their Number and Minuteneſs may 
enable.them to cauſe conſiderable Effects. 

And that the ſubtlexy and penetrating Nature 
of Effluvia, contribute much to their Effects 3 
pears, ſince good Aqua-fortis and Spirit of 
Nie are {o penetrating, as in a little time to 
pervade the Corks with which the Bottle they 
we contain*d in are ſtopp'd, and to reduce 
them to a Pap. And running Mercury hath 
been found in the Heads of thoſe that have been 
too much expoſed to Mercureal Fumes. And 
lathe Laboratories of Chymiſts, the Steams of 
Sulphor,” Antimony, Arſnick, &c. make thoſe 
ſtagger that leſs cautiouſly unlute the Veſlels in 
#hich they have been ſublimed or diſtilled. To 
which Inſtances may be added, the infeQious 
Neams in the Plague which ſuddenly infe& the 
Internal Parts z and likewiſe the ſudden Effedts 
of a Torpedo, And 1 prepar'd a Sal- Armoniac ſo 
powerful, that it reſtored a faculty of Smelling 
to one that had loſt it a conſiderable time; 
which Virtues it had, beſides thoſe more com- 
mon ones, of affefing the Eyes, Mouth and Sto- 
ach, And on this occaſion, I ſhall ſubjoin, the 
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the Steams of Water aſſiſted by warmth, art 
ſofficient to diſſolve hard and ſolid Bodies, & 
that by Philoſophical Calcination, ſolid pieces 
of Harts-horn are made ſo friable, as to be ef 
ly reduced to Powder, only by being hung over 
the Steams of diſtilPd Waters : And to this | 
ſhall add, that under ſeveral Places in the Toy- 
rid Zone, the Dew is ſo penetrating, that it 
cauſes Knives to ruſt in their Sheaths, and Swords 
in their Scabbards, and even Watches in their 
Caſes: And in England I have known hard 
Bodies become friable by the infinuation of V+- 
pors into their Pores; and I have known ſolid 
and Mineral Bodies burſt, by the powerful inſ- 
nuation of, Efiuviums, 

And that the Celerity of the Motion of mi- 
nute Bodies, may contribute much to their Ef- 
fects, appears from the Effets of Gun-powder, 
Aurum Fulmmans, Flames, W hirl-Winds, and 
Winds. And I have made it appear, that thoſe 

Odoriferous Steams which ſwim in the Air, and 
_ affet our Noſtrils, are in too languid a Moti- 
on, *cill enabled to affet the Senſory more 
powerfully, by running throvgh the Noſtrils in 
a Stream z and I have likewiſe made it appear, 
that Setting-Dogs, &c. will be much more at- 
fected with a Scent, when the Wind Blows 
from the ſcent towards their Noſtrils, than 
when it comes the contrary Way ; the current 
of the Wind cauſing the Odoriferous Steams to 
affe& the Senſory more briskly. And Ele&ri- 
cal Bodies exert that Faculty more ſtrongly at- 
ter Attrition, the emiſſion of their Electrical 
Steams being by that means excited : And the 
+ Learned Faber hath obſerved, that if g Hare was 
ſuſpended 
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near an Elerick when the Efluviums 
vere too briskly agitated, ir would not be at- 
rofted, but driven away from it. And Iknow 
;ceftain ſubſtance made by diſtillation, whofe 
ſaelin the Cold is very inoffenfive, but when 
tis warm, it emits Steams more ſtrong and 
ing than Sal Armoniac. And I have 
won ſolid Subſtances ſtink egregiouſly when 
excited to expit their Efluvia by Attrition. And 
g@lerity of motion contributes to the Effects 
of futile Bodies, ſo does the different modifica- 
ton-of that Motion ; for as a Stick or a Javelin, 
hath different Effets when they fly with one 
end firſt, from what they have when they twirled 
round with a certain Rotation ; and the ſounds 
of Muſical Inſtruments are different, according 
tothe different determination of their Motion, 
#7 Impreſſions made upon the ambient 


And that, beſides what we have already ta= 
teanotice of, the congruity or incongruity of 
the Particles of Matter, in reference to the Bo- 
des they are to work vpon, contribute much to 
thar Effedts, appears from the Effects of Light- 
wy For [ have ſeen two tall drinking Glaſ- 
i alter'd in their ſhape by the influence of 
lightning, that the one was a little widened 
tear the bottom, and the other fo far bent, that 
it ſtood awry ; the Beams of Lightning being 
ale; in the twinkling of an Eye, to melt Glaſs; 
Win Glaſs Furnaces the Fire is ſometime be- 
fore it can produce that Effet. And I once ſaw 
lad melced by Lightning, which left the Glaſs 
malſected ; and likewiſe other combuſtible ſtuff 
that was near it 3 and tho? it left theſe Things 
antouched 
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untouched, yet it threw down part of a Wall, 
belonging to the Houſe, by paſling through it. 
And it is a common Obſervation, that Thun- 
der, either by giving a determinate Concuſſion 
to the Air, or tranſmitting ſome Effluvia, turns 
Beer ſowre ;, but having ſealed ſome up in Glaſ- 
ſes Hermetically, the Thunder was not able to 
afte& the Liquor contained in them ; and it is 


' a common practice to prevent Beer from ſowr- 


ing upon Storms of Thunder, to place Chafing- 
Diſhes of Coals under the Barrels, the ſulphu- 
reous ſteams, being. by that means fo alter'd, 
as either not to be able to penetrate the Barrel, 
or not able to alter the Liquor. 

Another Way,. by which conſiderable Effedts 
are cauſed by Effluvia, is by exciting ſuch a Mo- 
tion in the Body they work upon, as to make 
one part of it a&t upon another. Inſtances of 
which may be brought from inanimate Bodies, 
as well as living ones, ſince ſome vigorous Load- 
ſtones deſtroy the attractive Virtues of an Ex: 
cited Needle in a trice z or give it a Virtid- 
ty quite contrary to the former, without 
touching itz and theſe magnetical Emiſſions 
which. muſt needs be very minute, ſince they 
are ſubtle enough to penetrate Glaſs, are able. 
to take up a conſiderable weight of lron ; {0 
that I have ſeen a light one which would take 
vp_ Eighty times its weight. 

But the chief Inſtances I ſhall now inliſt 
on, are thoſe wrought upon Animals ; for It 
is evident, that our Organs of ſmelling &fe 
chiefly affeted by ſuch nrinute Particles of Mat- 
ter as the fineſt Odours conſiſt of ; nor do they 


always affe&t ys as Odours, ace violent ſmells, 


whether 
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ſtinking or ſweet, are able to caufe 
'troublefome Head-achs. And the ſmell 
of a very pleaſing Perfume may produce in a 
hamane Body, which before-was well and ſtrong, 
both faintnefs, ſwoons, loſs of ſenſible Reſpi- 
ration, Intumeſcence of the Abdomen, ſeem- 
ing Epilepſies, Convulſive motions of the 
limbs, &'c. And I had a Sal- &rmoniack which 
woald in a lictle time remoFe Hyſterick fits, 
md recover People, who by the by-ſtanders 
were judged to fall down in Epileptical firs, 
which -ſadden effets ſeem to depend on the 
conſent of the Genus Nervoſum, But, beſides 
theſe effe&ts of Odorous Bodies upon Women, 
| know a Man of a ſtrong Body and a ſanguine 
Conſtitution, who will be put into a violent 
Head-ach by the fmell of Musk 3 and another 
to whom the ſmell of Roſes was as offenſive ; 
ad 1 know a Lady, who would preſently 
ſwoon at the ſmell of Roſes, if they were not 
ſpeedily removed. And as theſe flight ſmells 
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confiderable that the ſmell of Sal- Armoniack 
cures the Head-ach. Beſides, the aforemen- 
tioned effets of Efluvia, it is obſerved, that 
Women have miſcarryed upon the ſtink of a 
Candle careleſly extinguiſhed. And I not on- 
ly know a Gentleman who will Vomit upon 
the ſmell of Coffee, but a Phyſician who will 
Vomit and Purge, if he does but ſmell at 
tm Lenitryum ; And I know another 

whom the ſmell of the greaſe which is about 
the wheels of a Hackney-Coach will make ſick, 
and cauſe to Vomit, if it does but paſs by _ 
n 


have proved offenſive, ſo it is not much leſs - 
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And not only ſmoak is offenſive to the Eyes 
and Lungs ; but the inviſible Reams of $9. 
grmom => 4 And beſides, the aforementioned 
inſtances of the effe&ts of Efluvia upon the 
Genus Nervoſum, I ſhall add one of their Effecy 
on-the humours; for I know an Apo 

who upon the ſmell of Roſes, hath ſuch a Col. 
liquation'of Humonrs in his Head, that they 
ſer him a coughing, make him run at the 
Noſe, and give him a fore Throat, and alf 
by an affluence of humours make his Eye 

re. 

And as Effluvia may be enabled to perform 
ſeveral things on the account of the ſtrufore 
of particular Bodies; ſo they may effec ſerve- 
ral things, by Virtue of the Fabrick and Laws 
of the Univerſe, for Bodies by Efluvia may 
be rendered fit to be wrought on by Light 
Magnets, the Atmoſphere, Gravity, or ſome 
other Catholick Agent of the Univerſe. And 


to what inſtances have already been given of 
Bodies working upon others placed at a di- 
ſtance, 1 might add the effes of contiguous 
Bodies, as Bloodſtones, Cornelians, Nephri- 
tick Sones, Lapis Malacenſis, and ſome Amu- 
lets, and other ſolid Subſtances externally ap- 
plyed by Phyſicians, as Cantharides, &c. 
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T* O Ariſtotle and his followers, have on- of ;4. a. 
ly diſtinguiſhed the Exhalations of this terminate 
Globe into thoſe which he calls fumes, .and Mfferin?, 
which riſing from the Earth, he terms hot 
md dry ; and thoſe Vapours which riſe Fom 
the Water, which he calls hot and moiſt, in 
theſe words, "ET zag dTwd& wi guas, Vyesr x} 
dyuly ; yet beſides theſe light differences, ſince 
the Earth contains ſeveral Bodies, which have 
ach of them diſtin Atmoſphere, we may 
probably conceive them to have their diſtin& 
md determinate natures ; and even in fluid Bo- 
dies Heterogeneous Parts may ſwim, which 
notwithſtanding their fluidity may retain their 
determinate Nature, fince Rock-Allom and 
Salt-Petre being diſſolved together in Water, 
upon a gentle Evaporation, will each of them 
into Cryſtals of their reſpective and de- 
terminate Natures. 
And that Effluvia retain their determinate 
natures, tho? fo ſmall as. ta ſwim in the Air 
or Water, appears, ſince upon their Re-union 
are of the ſame Nature with the Body 
that emitted them; as Water raiſed in Va - 
pours condenſes again into drops of Water - 
And Quick-Silver in Diſtillation, if it be raiſed 
with a convenient fire, ' will almoſt all be 
found in the Receiver, in the form of running 
Mercury: And if when Chymilts are either 
making an Amalgama, or forcing the Mercury 
awsy 


eFA FI PFAatg] <= 


Aa 


Wee 


away from it by the fire; they hold a piece 
of Gold in their Months, it will be white s 
if it were Silvered over. And not* only Sul- 
phor, but Camphire ſublimed in cloſe Veſſels, 
unites into a Subſtance of the ſame Nature a 
the other, and tho* a Body be compounded of 
a Metal and another Mineral, and two or 


three Salts ; yet upon the Purification of the 
Mixture from its groſſer Parts, if the remain- 
ing*and finer Parts be minute enough and fine- 
ly ſhaped, the whole Liquor will aſcend ; 
and yet in the Receiver altogether recover its 
ge form of a tranſparent fluid, compo» 

of diftering Saline and Mineral Parts, 
which is evident in the Diſtillation of Butter 
. or Oyl of Antimony very well reQify'd ; for 
* this Liquor will paſs into the Receiver dis- 
" Phanovs and fluid, tho?, beſides the Particles 
of the ſublimate, it abounds with Antimonial 
Particles, carried over and kept inviſible by 
the Corroding Salt - And I am: told, that 
Tin will retain its own Nature in the form of 
fumes or flowers, which is evident, ſince that 
white ſublimate which is gathered above 


the Furnaces where the Ore is brought to Fu-' 


fion being melted down, will yield ſtore of 
Tin. 

And beſides theſe ways, the determinate 
natures of Effiuviums, may be diſtinguiſhed by 
their ſenſible Qualities, fince the Exhalations 
which rife from ſeveral Bodies produced by 
Art, appear to be of difterent colours ;- tho 


no external Heat is employed to raiſe them ; 
for the fumes of Spirit of Nitre well reQify'd, 
when cold and ſtopped up, appear w__ 
| I 
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to be of a rediſh colour ; and when the 
ſe} is vaſt they will aſcend in the 
form of a rediſh, or Orange tawny Smoak. 
AadSpirit of Salt or Oyl, will when expoſed 
16 the open Air, aſcend in the form of a 
its Smoak; and ſo will a Volatil TinQure 
Sulphur made with Quick-lime ; and- both 


of 
this and that of Salt-Petre do by their Iſmell, 
s well as operation, diſcover of what Nature 


they are ; and I have obſerved, that the eſſenti- 
dOyl of Wormwood, being drawn off in a 
Copper Alembick Tinned, was not only 
but retained that colour when reQify'd 
«Glaſs-Veſſel ; and tho? theſe eſſential Oyls 
te-but the condenſed Efluvia of Vegetables, 
jet they retain the genuine taſte of the Bo- 
ties whence they were drawn. And 
at only Wormwood but Amber may com- 
muicate their taſte, by Efluvia raiſed with- 
ot the help of Heat ; for Wormwood havin 
been kept in a cloſe Room, not only affect 
te Noirrils ſtrongly, but the Tongue with a 
biiter taſte, and Amber kept in Spirit of Wine 
— yn it ſufficiently to give it a genuine 
as well as ſmell; and that moſt ellential 
retain their genuine Odours is very evi- 
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' And that the Efluvia of Bodies may affect 
we the Touch of Animals, may not only 
& argued from the effects perceived by ſome 
upon changes of Weather, but by that 
aemorable paſſage related by Diemerbrocck, 


Wis after he was cured of the Plague, it Jefc 

« change in ſome Parts of his Body, that 
te ſays, Ab illo periculo ad contagioſos mth ap- 
propimquants 
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propinquanti in emundoriis ſucce/ſit dolor, yis 
fallax Peſtts indicum. To which 1 ſhall 
that 1 knew one who could hear very fok 
whiſpers when ill of a Feaver, tho? the ſound 
and healthful ſtanders by could not ; and] 
was told by a Lady, that ſhe Could tell by her 
ſmell, whether one that came to viſit her hal 
been in any place where the Ground was © 
vered with Snow. And I knew a Gentleman, 
whoſe Eyes were fo tender during a Difſtew- 
per he had in them, that he could diſcern 
diſtinguiſh colours in the dark. And I 
that a Blood-Hound found out a Man bareh 
by ſcent, tho' he had paſied through a Market 
Town, and ſeveral Crouds of People. And 
further inſtances may be brought from Obſer- 
vations made on Blood-Hounds, ſome of which 
will ſcent a Deer twenty four hours after. 
And a Gentleman told me, that he knew when 
his Dogs were in purſuit of a Fox or a Hare, 
becauſe they ran with their Noſes nearer the 
Ground after the latter, the ſcent of it not be- 
ing ſo ſtrong. Ard I prepared a Body of a 
Vegetable Subſtance, which, tho? aQually cold, 
wonld impart its colour to a Metalline Plate; 
tho? ſeparated from it by the interpoſition ofa 
piece of Paper, 

But perhaps it may be Objected by ſome, 
that theſe Effluviums may be altered by unit- 
ing with each other in the Air. To which it 
may be anſwered, T hat they may nevertheles 
reſerve their determinate natures, tho? they 


a& conjointly or ſo near it, that their diſtin 
Operations cannot be perceived ; as when two 


ſtrings of a Muſical Inſtrument are ſtruck ay 
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kne time, they both of them ſeem to make 
only one Impreſſion upon the Ear, And if 
epirit of Nitre be dropped into Oyl of Tartar 
jr deliquium, upon an Evaporation of the ſu- 
s moiſture, the *Acid and Alkalious 
Particles will form Nitrous Concretions, whoſe 
tiſte will be different from that ofcither of the 
ſeparate [ngredients : And fo if an equal pro- 
jon of Sal- Armoniack, be added to a ſtrong 
Lhrion of Pot-aſhes or Salt of Tartar, a 
{bl origous Spirit will come over in Diſtil- 
ktion z and alſo a Capt Mortuum, which is 
imoſt wholly a compounded Salt, differing 
h from either of the Ingredients, eſpeci- 

ay the Alkalizate, in taſte and other Quali- 
ts. And to theſe Inſtances I ſhall add, thar 
freral flowers being aptly mixed in a Noſe- 
ajand held at a diſtance they make a confuſed 
ad joynt impreſſion upon the Organ of ſmel]- 
ng; and ſo. do Perfume made up of ſeveral in- 
gedients; and Spirit of fermented Utine,and of 
Vine being well dephlegmed, will incorpo- 
me like Wine and Water, without affording 
the leaſt dry Sediment ;, but if in a convenient 
Vefſel, they be expoſed to a moderate Hear, 
tte aſcending fumes will adhere to the vpper 
kart of the Glaſs, in the form of a white bur 
tader Sublimace, different from either of the 
Lquors/not only in confiltence buc taſte and 
And if Spirit of Salt and Nitre, be 
erated by Diſtiilation in the form of fumes, 
b& condenſed Liquor will di{l>Ive Gold, tho? 
ther Spirit of Nitre aor of Salt wonld do 
And to demonſtrate the Coalition of iteamy 
athe Air, | ſhall add, that having filled two 
F f 2 Vials, 
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Vials, the one with Spirit of Salt, and theo 
ther with Spirit of Sal- Armoniack well reftify'd, 
the aſcending fumes which before were invid- 
ble,working one upon another in the Air,form- 
ed viſible ſteams, which appeared like Smoak, 
but when they were removed a greater diſtance 
- from each other, the ſeparate and inviſible 
ſteams were no longer diſcernable. And one 
thing relating to this Experiment which ws 
remarkable was, that a drop of Spirit of Salt 
hanging at the end of a Glaſs ſtick, being held 
over the Orifice of a Vial with a long Neck, 
the aſcending Vapours of Sal- Armoniack would 
form a Smoak, which wovld be viſible till it 
was a quarter of a yard above the Glaſs ; but if 
the drop was held within the Neck of the 
Vial, the aforementioned fumes would fall in- 
to the Ball of the Glaſs, like a ſtream of L- 
quor, and ſpread it ſelf like a miſt vpon the 
Surface of the Sal- Armoniack, W hich Experi 
ment rway help us to account for the ſudden 
Invaſion of Meteors and Clouds, eſpecially in 
reference to the coming in or ceaſing of ſeve- 
ral Epidemical diſeaſes; and more partict- 
larly the Plague, which ſeems to depend 0 
the Occult temper, and alterations of the 
Air, differently impregnated with ſubterrane- 
al Effluvia, 
An Inſtance of which is related by Dremer- 
broeck, who tells us of a Plague occaſion'd bj 
waſhing of foul Linnen with Soap, the Fumes 
of the Smoak uniting with other Effuvia in the 
Air, cauſing that Effet ; to which might be 
added, what is obſerved about the ceaſing of the 


Plague at Grand Cayro in Egypt, but enough -” 
[ 
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that having been already delivered in another 
: I ſhall add here, that I have made a 
fin upon a Body by the invifible ſteams and 
is of another cold Body; I altered the 
ar of that Stain by the inviſible and cold 
trams of a Third. | : 
And to countenance my Conje&ure of the 
Caſe of Meteors, beſides what hath been ſaid 
o ſubterraneal Efluvia in another Place, 1 
hull add the following Citation from Agrico- 
s; who having mention'd, out of Ancient Hi- 
forians, the raining of White and Red Li- 
qors, ſubjoins. Us autem majorem fidem babea- 
me Analuum monumentis facit res, res illa de- 
aig, que Patrium memoria in Suevia acci- 
&; Acy enim ille ftilavit guttas, que lineas ve- 
fu erucibus rubris, quaſi ſanguineis imbuebant. 
And it will not be thought ſtrange that ſubter- 
meal Salts, Bitomens and Sulphurs, may be 
nſed into the Air, if ſo fixed a Body as com- 
mon Earth may, which the newly ciced Author 
teſtifies. And that the odoriferous Particles 
"Plants reſerve their determinate Nature 
longer than we are wont to imagine, 
wy appear ; ſince one drop of Oyl of Cin- 
anon, gave not only a taſte to 14090 times 
ts Bulk of Water, but withal, diffuſed a great 
mmber of odoriterous Particles through the 
ambient Air. 
The Laſt way we ſhall mention to evince the 
nate Nature of Efluviums, is from their 
as on other Bodies. As the ſtupefying Ef- 
of the Fiſh Amoreatim mentioned by Ps- 
Þ. The effe&ts of Opium and Hypnoticks vpon 


By, who whilſt be was diſtilling therp, caſt 
Ef 3 him 
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him into a ſleep. And the Root and [vice of 
Mandragora is faid to caſt thoſe that take it ins 
to a deep Sopor like a Lethargy z and Levinu 
Lemnius tells vs, that the A; ples of the fame 
Plaut being laid in his Study, made him fo flee 
py, that he could ſcarce recover himſelt : Aw 
rele. tells us, that the Poiſon of a Mad Do 
hath been convey?*d to one in the form of FF. 
fluzia;, and Calius Aurelianus acquaints ns, 
That ſome have become mad by being wounded 
anly by the Claws of a mad Dog ; and that one 
feil-ino an #/ydropbobia,. {vio odore ex rabido cane 
attratto. And Matthwlts tells vs of one who 
vas poiſoned only by putting his Hand into the 
Mouth-of the mad..Dag, withont being bit; 
and to this I ſhall add, that Sennertus relates, 
that a Painter. having opened a Box, in which 
licalgar had been contained,. the Fumes being 
{auſted up his Noltrils, preſently cauſed a giddi- 
1cfs in his Head, and fainting Fits. 

To theſe Inſtances I ſhall add, That ſeveral 
have been purged by the ſmell of Black Helle- 
hore 3 and as Sexnertus witneſles by the O- 
Gor of Coloquintida ; and there are ſeveral other 
Thimgs which purge when only externally 
applyed : And ir is atteſted by approved Wri- 
ters, that the Shadow of a Wallnut-Treex, 
with the Leaves on it, is very hurttul to the 
Head. And it 1s not only obſerved, That 


Birds will not ſo much as light upon thoſe 
Poyſonous Trees in the Weſt Indies, called 
the Manchinello-Tree ; and it is looked upon 
as ſafe for Men to eat of Fruit found in 4 
ſtrange Country, if it appears that the Birds 
have been pecking at them beforc. And g 

| , laws 


—— co oo end mw en. aww oc naw as cm» as 


© ae 


tha ) VI. Nature of Effluviums. 


439_ 


las Florentinus tells us of one, who drawing in- 
t bis Noſtrils the Smoak of a burat Spider, 
ke was much diſordered, and fell into a faint- 
wg Fir, and was much diſordered about the 
Heart, his Pulſe being likewiſe weak; tho? 
cer he was cur?d by a mixture of Treacle, 
Diamoſe, and the Powder of Zedoary. And 
I@w a Berry called Maccu-buy in Ireland, 
which being pounded in a Mortar, cauſed the 
Had and Face of one that ſtood hard by, to 
ſrell enormobſly., And, 

| To what hath been delivered of the deter- 
ninate Nature of Efluviums, 1 ſhall add, that 
Amber, Musk, Civet, &c. will communicate 
: Perfume to Gloves, tho at a diſtance off 
them; and contagious Diſtempers, as the 
Mague Small-Pox, or Meaſles, may not only be 
ommunicated by immediate ContaQ, but by 
_ which iſlue from the Body of the ſick 
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Bat to conclude this Chapter, I ſhall add the 
ing Experiment, /:z. Having ſhut up an 
Vance of a Volatile Tin&ure of Sulphur in a 
Val, capable of holding at leaſt twice as much, 
ad having placed a Paper at ſome diſtance, 
ad unſtopped the Vial, the ſpreading Fumes 
WF pefently cauſed what was writ with inviſible 
' WF i to become legible. And ſo would ſeveral 
writ with a Solution of Sublimate in 
Water, ſome of them being more, and others 


ing Liquor and other Circumſtances: 
And when the Paper thus writ upon, was held 
mer the Orifice of the Vial, tho* the Let- 
ry were on the upper fide, yet in a quar- 

Ff4 ter 


Black, according to their diſtances from 


"5 <£.v 


Solids. 
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ter of an Hour, they became legible ; and a 
in ſome caſcy, this ing Liquor, with x 
ſolution of Sublimate, will produce a Precips 
tate of a Silver Colour, ſo in ſome of the Co- 
Jourleſs Ink we found the like Colour. And 
I have performed the like with a couple of Li- 
quors, wherein was neither Sulphur nor Sal-4- 
moniac, nor Sublimate, And as a farther Proof 
of the great penetrancy of Efluviums, I ſtall 
add, that having a Paper which was writ on 
with this inviſible Ink, betwixt 4ix folds of 
Paper, theſe Fumes penetrated it in Ten Mj- 
nutes, and turned the Ink Black ; and another 

tece of the ſame Inked Paper, being placed 

twixt the Leaves of a Book, the ſteams pe- 
netrated Twelve in three Minutes, and turn» 
ed the Ink blackiſh. 


he 


CHAP. VII. 
Of the Porouſneſs of ſolid Bodies. 


HAT even ſolid Bodies are not deſti- 
tute of Pores, I am .inclined to be- 
lieve, becauſe moſt ſolid Bodies, as Gems, Oc. 
have once been in fluid Forms z and ſince Flu- 
ids are generally made up of Particles of a 
determinate ſize and ſhape, they muſt needs 

! leave ſome Pores betwixt them. 

Another Reaſon why I am inclined to 
think moſt Bodies porous, is their ſpecibc 
gravity; which would not vary were the 
Parts of them equally compreſſed and fn 
roge- 


wgather, but fiace Copper is heavier than 
Gold, as nineteen to one to its pro- 
of Water, and Copper only as nine 

096, it muſt follow, that the matter of Iron 

polleſſes as much ſpace again as Gold and more. 

And tho' hardneſs is urged by ſome as an 

Argament of cheir Subſtance being condenſed, 

xt 1 have elſewhere ſhewn, that tho? Diamonds 

ae; the hardeſt Bodies, they are far from be- 
ing the heavieſt, which is the only gn whether 
they be condenſed or not. 

* [And ſince Metals themſelves are made up 
d@ Coalition of ſeveral Parts, it is impoſſi- 
tle they ſhould be fo Phyſically adapted, as to- 

tally-implere ſpatinom ;, ſince were Cubes made 

o Marble, it is impoſſible they ſhould be fo 

exactly Poliſhed as every where to be con- 

lgnons, ſince the Bodies employed to Poliſh 
them are obſerved to make little forrows up- 
on them, and conſequently leave little Inter- 
nk or Pores. | 

And that Wood is not void of Pores will 

Ipear, ſince Quick-ſilver bath been obſerved 
to penetrate the ſides of a hollow Cylindrical 
piece of Wood, and when the Air was drawn 
out of my- Pneumatical Inſtrument, the exter- 

'tal preſſed ſo hard upon the outſide of a 
Board which covered it, that tho' it was of 

ng Wood, and of a conſiderable thickneſs, 

Jet it made its way into the Cavity of the Re- 
iver, through the Pores of the Wood 3 and 
to theſe Inſtances 1 ſhall add, that the fumes 
ofa Smoaking Liquor tinged. a Copper Half- 
penny, through a broad thin ſhaving of Deal, 


tho? we could not diſcoyer any ſenſible Per- 
Ne foration ; 
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foration 3 and the ſame Experiment being 4 
gain repeated with two, and a third with three 
ſhavings, they tinged the Copper Half-penny, 
tho? not. in {little tinic, nor quite ſo conſpie 
cuoully. And, 

That baked Clay is not void of Pores is 
evident, ſince Oyl will ſoak through ſtrong 
and well baked Earthen Veſlels, and ſo will 
Solutions of Nitre and ſome other Salts ; and 
very few except Haſſian Crucibles will keep 
Salt of Tartar long in Fuſion withovt being 
penetrated by them. And Vitriol and Salt- 
Petre have been obſerved to loſe much of their 
weight when diſtilled in Earthen Veſſels, 
the- ſubtle and ſpirituous Parts flying away 
through their Pores. And 1 am told, that thoſe 
Juggs that are made of Earth, hardencd ſuſfi- 
ciently to ſtrike fire with a good Stell, have 
their Pores pervaded by the moſt ſubtle Parts 
of Spirituons Liquors ; and it hath been found 
by Experience, that Spirituous Cyder hath 
ſweat through the fides of Stone Bottles ; 
which manifeſted . it ſelf by its taſte : And | 
have found, that Silver diſſolved and turned 
into a horny Subſtance with Aqua Fortis, be- 
ing kept in Fuſion in an Haſan Crucible, ſe- 
veral Particles penetrated the Pores of It, 
and appeared on the outſide. 

And to prove that natural Stones are p0- 
rous, I ſhall intimate, that I had a Veſlel made 
of Stone ſent from the Weſt-Indies, through 
whoſe Pores Water would {ſweat ; and if the 
Tranſparency or Opacity of Bodies po_ 
from a rectitude or crookedneſs of Pores, 


which makes them fit or unfit to tranſmit —_ 
0 


x 


$e- 


Gag. VII. Of the Porofity of Bodzes. 


443. 


T Light, Oculus Munds will be an Argument 
«the Porofity of Stones ; ſince whilſt it is dry 
adin the Air it is opacous, but when it hath 
kia a while in the Water it becomes tranſ- 
parent like Amber, but ſoon loſes its Diapha- 
xeity when expoſed to the Air again, and ſo 
wet with Water becomes more tranſpa- 
eat, 'but loſes of that Tranſparency when dry- 
«again; and to favour this explication, [ ſhall 
add, that an Oculus Mundi having been weigh- 
ed after it was taken out of the Water, it ap- 
to be heavier than before. And 1ince 
Stones, as Granates, Emeri, &c. con- 
tun3Mineral Parts, it is impoſſible they ſhould 
te exactly contiguous without leaving ſome 
Fares betwixt them and the Parts of the Stone ; 
ad for the like Reaſon all artificial Gems 
made by Fuſion, and tinged with Hetcroge- 
neous Pigments muſt be ſuppoſed to be fur- 
ulted with Pores ; and ſince natural Gems 
vemade- up of Stony Ingredients, and Mine- 
nlParts, for the ſame Reaſon we mult ſuppoſe 
them:to- be furniſhed with Pores likewiſe 3 and 
the like may he concluded in reference to all 
encous and compound Subſtances z as 
Marcaſtes, Load-Stones, &c. And that white 
ble is not void of pores may be argued 
not only from its eaſic Solution by Aqua For- 
, Spiric of Salt, &'c. but from ics aptneſs to 
be tinged with Vapours, that are not fretting, 
that red and other colours may be ſoaked 
into it as Oyl is into Wood. And having ce- 
mented ſome clear Fragments of native Cry- 
with a compoſition of ſome Volatile Mi- 
derals, together with a Salt or two, and hav- 
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ing ſuffered the Crucibles to cool leiſurely, e- 
veral of the Fragments were ſtained here and 
there with different colours, ſome more and 6 
thers leſs dull ; but whether the Tinure theſe 
pieces of Cryſtal received proceeded from 
ſome of the fineſt of the Mineral Parts, imbi 
bed into the Stone when flawed with too much 
haſte; and whether upon cooling thoſe flaws 
did not grow too cloſe to be diſcernable to the 
Eye, 1 ſhall not determine, but ſhall add, that 
it hath been obſerved, that Rubies when Po- 
liſhed vpon the Wheel, and very hot, hare 
ſeemed full of cracks, which upon their cool- 
ing wholly diſappeared. 

And that Metals themſelves are porous may 
be argued, from their aptneſs to be diſſolved 
in proper Menſtruums. And eſpecially by lay 
ing Sulphur and thin Plates of Copper SSS, in 
a Crucible upon which another was Juted, to 
keep the Sulphur from taking fire; for having 
kept them thus about three hours in a heat, 
which was ſufficient to melt the Sulphur, but 
not the Metal, when it was taken away from 
the fire and cooled, we found, that the Sviphur 
had ſo penetrated the Body of the Copper # 
to torn moſt of it into a brittle Subſtance, which 
would crumble away with ones fingers, being 
altered not only in Texture but colour, ſome being 
of a dirty dark colour, others of a violet, and 
many of the Plates when they were broken, 
ſeemed to have been divided into two Plates, 
and to. have a manifeſt diſtance betwixt them, 
and we-conld likwiſe diſcern the fibers of the 
Metal, extend themfelves from one ſide of the 
Copper Plates to the other. And that the _ 
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phor rated into the Pores of the Cop- 
Feats might not only be diſcerned by their 
creaſe of weight, and bulk, but a Blue 
Flame which would diſcover it ſelf when they 
were laid upon quick Coles. And by a like 
Experiment, we found that the Body of Sil- 
yer, Tin, and Lead, might be penetrated. 
And not only Sulphur, but Arſnick will pe- 
netrate thus into the Body of Metals: And I 
know a Pigment which tinged the Body of 
Copper, ſo as to give it the Colour of Gold : 
And es do not only continue long 
in the Pores of Glaſſes; but 1 am told by 
one, that he had a' Watch, whoſe Metal- 
line Caſe was richly perfumed. And I re- 
member I made a Subſtance much like 
Gold, which retained ſeveral Mercurial 
cles in it, and being caſt into a Ring, it 
was obſerved to have manifeſt Effets on the 
Eyes of ſeveral Perſons. And Iam told that 
theOf-ſpring of the Granadine Moors, had an 
of curiouſly perfuming the Weapons they 

z and the ſame Nobleman who told me 

this, acquainted me that he had a Fowling- 
whoſe Barrel was perfumed , but its 
=_ was much fainter after it had been ſcou- 
And, Laſtly, To ſhew that even common 
Is not void of Pores, I ſhall reduce what 

| have to ſay, and compriſe it under the 
lowing Propoſitions. 
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PARAOP. L 


It's very probable, that Glaſs may be pierced into, 
at ſome diſtance, even by viſible and tangible 
Bodies, ; 


And beſides the Arguments already offered 
to evince the poroſity of Bodies, I ſhall add, 
That a certain Spirit of Salt being kept in a 
Glaſs in a cool Place, it corroded ſome Parts 
ſo much as to leave them as thin as a piece of 
Paper z and lined with a white Subſtance, 


. which ſeemed to be ſome of the Alkal: of the 


Glaſs and Sand corroded by the Saline Spirits 
of the Menſtruum, and coagulated with them 
into this odd kind of concrete; and this 
wrought no higher than the Liquor contained 
in the Glaſs. And beſides this, I had another Vi- 
al corroded by a diſtiiled Liquor of Y:trio, 
which contained more Phlegm than Oyl ; and 
to this Relation 1 ſhall add, That a Pound of 
Dantz:ck Vitriol, and a Pound of Sea-Salt, the 
one calcin'd lightly, and the other decrepita- 
ted, being diſtilled in'a well coated Retort, by 
degrees of Fire, giving at the laſt a very 
ſtrong one; when the Veſſel was taken off, 
we found that the Heat had here and there 
melted itz and that the Fluxed Caput Mor- 
tuum had corroded the Glaſs, fetching off 
Films from it; and thoſe Parts which did not 
appear to the Eye manifeſtly waſted ; ſeem 
ed by their brittleneſs to have been penctra- 
ted ; ſo that their Texture was ſpailed by the 
Saline and Vitriolate Particles. . 
PROP, 
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Common Glaſs is not ordinarily permeable by 
Chymical Liquors, tho” ſtrong and ſubtle, nor 
by the direFly viſible or odorable expirations of 
Bodies ; tho" abſolutely ſpeaking, it is permea- 
ble to ſome corporeal Subſtances, 


And, Firſt, It is manifeſt, not only that ſc- 
reral Spirituons Liquors and Menſtruums, may 
de keptin Glaſs Veſſels without ſweating through 

but even diſtilled in them ; and l have 

that neither Salt of Tartar would lent 

by being held in a Glaſs Bubble in the Water, 
nr would Sal- Armoniac penetrate it, fo as to 
make its way out, But it is to be conſidered, 
that ſome Circumſtances may vary theſe Ob- 
ſervations, as when the Texture of Glaſs is too 
and open; or when the Bodies are vehe- 
mently agitated with Heat, or are too ſubtile ; 
ad have a certain congruity with the Pores 
of the Glaſs. For I have ſeen a ſort of Glaſs ſo 
oft, that not only hot Liquors, but moderate- 
Corrofives would work upon it; and 1 
lave heard, that ſome ſort of Glaſs is apt to 
bt prejudiced by corrolive Liquors. And | 


| wa told by one, That he ſeveral times obſerv- 


ed Gold to penetrate the Pores of Glaſs ; 
add | have obſerv'd Fumes to make their way 
through the Pores of ordinary Glaſs, upon di- 
-_ of Spirit of Harts-horn with a ſtrong 


And that the Pores of Glaſs are penetrated 


ſome Subſtances, is evident, by the Teas 
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of Cold and Heat, on Bodies contained in ſed- 
ed Glaſſes ; and that ſo groſs a Body as the FF. 
fluviums of Earth will penetrate Glaſs, and 
work on Iron contained in it: And Light it 
ſelf appears evidently to be contained in cloſe 
ly ſealed Glaſſes; and by a cantinued Het, 
I have found the Parts of Fire to penetrate 
Glaſs, and add to the weight of Iron ſealed 
up ; and having tryed this Experiment with 
Filings of Copper, I found that their Colour 
was wuch altered, ſome of them being adort- 
ed with exceeding vivid Dyes ; which they 
yet retain without being increaſed in weig 
as if they were not able to ſtick themſelves 
enough in the Pores of the Metal, to add to its 
Gravity. And1I had a Liquor which would 1 
ry its Colour, as if ſomething in the Air ws 
ſucceſſively communicated to it, and receded 
again. 
v And to theſe, other Inſtances may be 
brought from what may be obſerved in painting 
Glaſs ; for the —_— being laid upon the 
Glaſs, and that placed upon a Bed of Lime, 
| and then continued in a violent Heat, the Pores 
of the Claſs will be ſo opened, as either to im- 
bibe the Parts of the Pigment, or to vitrifie and 
mix withit: And I have found, that by lay- 
ing prepared Silver vpon Glaſs, and placing 
that upon live Coals ; when it was nealed 4 
while, by giving it a ſufficient degree of Heat, 
the Glaſs will acquire a Yellow, and almoſt a 
Golden Colour, which is not to be waſhed off, 
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the way of preparing this Silver, is not al 
ways the ſame, the Glaſs-painters uſvally ad- 


ding to it Antimony, Yellow Okre, or the = 
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' fatfitice the Colour proceeds from the pene- 
tration of the Silver into the Pores of the Glaſs; 
| aſually make uſe of the Powder of Silver 
alcined, by burning Sulphur vpon thin Plates ; 
ad] have often coloured Glaſs barely by the 
tleof Leaves of Silver laid upon the ſurface of 
the Glaſs, and moiſtened with ſomething . to 
it from flying away, And I have often 
ed that tho" the Glaſs betwixt and the 
light appeared Yellow, yet being held from 
PS ppeaced Blue; which is a Confirmation 
what we have inferred from the variation 

a Colours, in a Tincure of Lignum Vepbyi- 
kan ; /iz. That they may be folved by Me- 
Gurical Principles, And that the Colour of 
Glaſs tinged, proceeds from an Incor poration 
athe Parts of a Pigment with it, tho” they 
peaetrate not the whole Subſtance, bn: tinge 
de ſoperficies, (as I obſerved in Glaſs Plates, 
nhich were part of the Windows of St. Pas 
before it was burnt ) may be urged, lince 
he Parts of the Silver may be wronght on by 
be xd Salts in the'Glals, arid alford differenc 
rs, according to the difterence ot the Bo- 

& that work upon them, as Copper with Spt- 
mt. of Urine, give a deep Blue ; with Spirit of 
Kt, a fair Green; and with 4144 Fortis, a Co- 
lar partaking of both. And in making Gtats 
of Lead, with Minium. and White Sand, 0: 
Cryſtal, the Glaſs will be of an. Amethy{tige 
r, but if yon add a das proportion 0 
akin'd Copper, the Metal will give it a g204 
; ſo as to paſs for no bal Fmerauid: 
ad I remember, thar diſtilling ſome Gold in 4 
ietort, amalgamed with ſuch Mei cury a8 won! 
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| yg Hot with it in the Cold; the Matter 
id, before it flew away, perfe&ly ſtain an 
Inch in the Diameter of the bottom of the 
Glaſs, with a Colour, which, held from the 
Light, appeared like that of the better ſort of 
Turquoiſesz; but when interpoſed between the 
Window and the Eye, appeared of a ſome what 
Golden Colour. And Gold incorporated with 
Mercury, and kept in digeſtion, when the Fire 
was once very vehement, it burſt the V 
and flew away, but tinged the lower part 
the Glaſs quite through, with a glorious Red 
Colour, not iaferior to that of Rubies, 
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CHAP. VIIL 
Of the Porouſueſs of Animal Bodies, 


Za T HE Firſt Argument I ſhall urge: for tht 


Bodies. 


Poroſity of Animal Bodies, is from their 
StruQure; for ſince they are moſt of them 
compounded of diſſimilar, or ſimilar Parts, we 
cannot ſuppoſe thoſe ſo exaQtly united as not to 
leave Pores and Intervals betwixt them, w 
Number and Variety muſt be very great. 

A Second Argument of their Porofity, maj 
be deduced from the appoſition and conſumpty 
on of their Nutriment ; and which may bt 
illuſtrated by obſerving that thoſe moiſt Par- 
ticles with which the Earth is moiſtened, be- 
ing agitated by the Heat of the Sun and 
Air, thoſe that happen to be commenſurate 
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t the Pores of the Root are impelled into it, 
ad thence conveighed into the other Parts of 
the Tree, being conveighed in the form of 
Sp, which paſſing through new ſtrainers res» 
caves alterations requiſite to 'turn it into 
Wood, Bark, Leaves, Fruit, @c. And in 
joung thriving Animals it cannot be imagined, 
x the nouriſhment ſhould he conveighed to 
al the Parts, without ſuppoling them furniſh- 
& with Pores for - its reception and paſ- 
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Another Argument of the Poroſity of Ani- 
mal Bodies, may be brought from the plenty 
of Humours carried off by ſweat, and inſenſi- 
" WH bt Tranſpiration. And by the help of good 
Microſcopes we tnay diſcern Pores in the skins 
of Animals, and eſpecially in the inward ſides 
of Gloves which are nothing but skins dreſled ; 
ad they are further evident, ſince Quick-filver 
readily paſſes through the Pores of Sheeps skins, 
ad leaves the drofs behind in the Leather ; and 
ie like I have tryed with the skin of a Man's 
Arm tanned, which Bores according to Steno 
nd Malpighius, are the Excretory Vellels of 
the Glanduls Miliares contained in the skin, 
Jad that the $kins and ſhells of Eggs are not 
wid of Pores, appears, ſince the moiſture con- 
tuned is ſo far diſſipated through them as 
6 diminiſh their weight. A111 Swn&oriue 
bis Medicina Statica tells us, that if the 
t and Drink takea one day amounts to 
aght Pound, five Pound will be carried off 
7 inſenſible Tranſpiration. And he elſewhere 
By; that in the ſpace. of twenty four hours 
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i the Winter time a healchful Body may ex- 
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hale fifry ounces or more,a great part of which 
Is carried off through thePores of theMembranes 
of.the Aſpera Arteria : And if ones finger in 
hot Weather be held to the Surface of any 
cold Body, it will preſently be fullyed over 
with the ſteams that iſſue out of the Pores of 
the Skin, And their Poroſity is turther confirm- 
ed by obſerving, how ſoon thoſe black and blue 
ſpots in the $kin occaſioned by bruiſes are re+ 
moved : for which uſe Helmont employs white 
Bryony root, and I have ſeen a Poulteſs of chop- 
ped Hyſſop and freſh Butter remove the Pain, 
and _ black colour of a contuſion in a little 
time, 

And not only the Skins but the Membranes 
of Bodies are ſtocked with Pores, {ince the 
Bladder of a dead Animal appears to be tu]! of 
them ; for if Salt of Tartar be put into a Blad- 
der and it bethen immerſed in Water enough 
of it will penetrate the Bladder to diſlolve the 
Salt and render it Liquid ; and the like ſucceed- 
cd, but much more ſlowly when the Expert 
ment was tryed with Sugar; and ſome fay, 
that Syrups made this way, inſtead of uſing or- 

"dinary Water, are much more preterable. 
And as a further inſtance of the Poroſity of 
the ſhells of Eggs, I ſhall add, that one having 
been immerſed in very ſharp Vinegar, tho? the 
ſhell was part of it conſumed, yet being taken 
out and wiped, it was conſiderably ſwelled an 
heavier than before, the Aenfruum being imbl- 
bed and inſinuated into the Pores of it. And I 
nor only told, that the Chineſes had a way of 
falting Eggs, but I found by coating one over 
with Clay, after it had lain ſcme — 
k ge 
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Brine, the ſubſtance contained taited evident- 
tySalt, And I know a Phyſician who was af- 
- fected with a giddineſs upon the uſe of Clyſters 

of Sack, and another told me, that having ap- 

plyed Tobacco to the ſore Leg of one of his 

Patients, it cauſed her Stomach to turn, or acty- 

a Vomiting ; and another told me, that he wed 

to Vomit himſelf, by applying Decoctions of 

Tobacco to his wriſts or other extream Parts, 

and it is a common cuſtom to Puree Children 

by the Application of external things ; and it 
hath been obſerved,that Bathing the tore Hears 
of Children, with a Decoction of Tobacco hath 
cauſed a giddinefs. And a Yirtwuſo told me, 
that having taken another by the Hand, which 
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: ns gently beſmeared with Oyl, it gave him 
" WH tirce or four ſtools preſently. 

And to what hath been delivered of the 
7 Porofity of Membranes, I ſhall add the aptnels 


ef Lute-ſtrings, to imbibe iato their Pores moil! 
Particles; and alſo the Metaſtaſis or Tran{lati-: 
ons of Morbifick matter in diſeaſed Bodies ; 
s the matter which cauſes a Feaver, being dil- 
| arged upon the Brain cauſes a Delirium z and 
her Diſtempers as it is diſcharged upon the 
Pleura, the Membranes of the Cheſt, the Throat 

or Guts. 
Another Argument of the Porovſneſs of Ani- 
Bodies,” may be drawn from their optricts 
toimbibe Efluvia from without, 43 when Can- 
tharides externally applyed «lfect the Bladder z 
to which inſtance may be added the ctetts- of 
laſters, and Oyntments, and Pericarpta; tor 1 
bave often cured Agyes with a Mixtrre of Ger- 
ans, Hops, and Bay-Salt ; and it is volgarly : 
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- -  » known, that Mercury externally uſed in Oynt- 
ments will ſalivate” To which may be added 
the cffefts of Periapta:and Appenſa; of Blood- 
ſtones in ſtopping of Hemorragies, and of a- 
nother kind of Stone made uſe of by the Indians 
in ObFtruFime Menftruum, And | have found 
my ſelt that: the Moſs of a dead Man's $kull 
would ſtop an Hemorrbage, as ſoon as warmed 
by the contiguous skin, And: Zwelfer tells vs 
- of one. who preſerved ſeveral from the Plague, 
by uſing Zelmonts Troches of Toads in Amu« 
lets; and ſeveral of theſe Troches being 
upon the Plague ſores of the infcRed, lo. 
were afterwards cured by the uſe of vulgar Re- 
medics, 
And to theſe I ſhall add, that having drawn 
a Spirit from a Mixture of flowers of Brim- 
ſtone, powdered Sal- Armoniack, and - good 
Quick-lime in equal quantities, by degrees of 
fire 1a a Rctort till the ſand be red hot, if a 
piece ofCopper be foulded up in Sheeps Leather, 
and held over the Vial it is contained in, the 
Metal will be tinged with the riſing fumes, 
without diſcolouring the Leather ; and 
the ſame will ſucceed, only more ſlowly, 
through a double fold of Leather : And all the 
alteration the Leather received from theſe per- 
vading fumes was, that they gave it a ſulphu- 
reous ſmell. And this Experiment may favour 
the accounts we have of the Effects of Light- 
ning; which hath been obſerved to diſcolour 
the money in Men's Pockets, without burning 
them ; and the ſame efte&t hath been taken no- 
tice of by ſome, who have aſcended a burning 
Mountain in America, And it is obſerved, mn 
het + Lam 


'- a al . . . ce 
Gap. VIIL. of Animal Bodies. 


Lanbs Leather hung up in the Air, acquires a 
miſtare, which adds conſiderably to its weight. 
And totheſe inſtances may be added, the effets 
of Cantbarides upon ſome that only carried 
them in their Pockets, the Effluviums of them 
haring cauſed them to piſs Bloody Urine. And 
8a farther Confirmation of the Porouſneſs of 
Sodies I ſhall ſubjoyn, that the Permeating Li- 

above mentioned had the like effe&t upon 
eng through the tough $skin of an Epg, 
ad likewiſe through a wet Shceps Bladder ; 
ad: to confirm what I have ſaid, of the Po- 
raſnefs of Animal Bodics I ſhall add, that 
+ Gentleman who-had a long time a Perforati- 
© in his Thorax, and was wont to inject me- 
dcated Liquor often to cheriſh the Parts, and 
likewiſe to wear a ſilken Bagg ſtuffed with A- 
rwmaticks upon the Orifice, he not only had 
be Taſte of the Liquors in his Mouth, bur the 
Aromatick Bag, when freſh, would perfume his 
breath in Reſpiration. And Galen tells us, 
that Honey and Water having been injected 
tothe Thorax, have been diſcharged through 
hp Arteria by coughing. And in a 
Man who was troubled with a dry ſhort Cough, 
we found ſome white curdled Matter betwixt 
tie Pleura and the intercoſtal Muſcles, which 
ſeemed to occaſion the Cough by ſome noxious 
Efluvia tranſmitted to his Lungs. 

And to theſe Inſtances I ſhall add, that it 
rms probable that theſe Humours collected 
the Abdomen of an Hydropical Perſon, can-be 
arrfed off no other way but throu.h the Pores 

Membranes, upon the uſe of Divrerick and 
Parging Medicines, And an Inſtance not much 
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inferior, is the Tranſlation of the Matter of an 
Empyreuma, {0 as to be,voided by ſtool or U- 
rine ; and I have obſerved my ſelf, that when 
I have been preſent at the DiſſeQion of a Dop, 
whoſe Blood ſmelled very rank, the Excrements 
evacuated by ſiege, ſome time after, would re- 
tain that Odour. And a famous Surgeon and 
Anatomilt relates, That one who was il] of 
a Dropſey, judged to-ariſe from a Schirrus of 
the Spleen; by applying a large Spunge dip- 
ped in .Quick-lime-water, to the Region of 
the Spleen, the Schirrus was diſſolved, and the 
Hydropical Humor evacuated. And Galen tells 
us, that part of the Humors collected, upon the 


| breaking of a Bone, is diſcharged through the 


Skin, whilſt the Callus is a forming. 

And not to repeat what Arguments have 
been already made uſe of, to prove the Poro- 
ſity of Animal Subſtances in general ; that the 
Nails of Animals are porous, may be argued 
from their aptneſs to be tinged with a Soluti- 
on of Silver in Aqua Fortis, or of Gold in 4- 
qua Regis the former giving them a dark and 
black Colour ; and the latter, ringing them 
with Purple Spots 3 which would continue, *ull 
by the growth of the Nail, they were forcedto 
be pared off, And one thing in theſe Tinttures 
worthy our Notice is, that tho* the /Menſtrunums 
are Acid, and Corroſive, yet the TinQures are 
not, the Taſte of the Tin&ture of Silver 
heing bitter, and the other ſtyptick. 

And the ſame method may be taken to 
prove the poroſity of-Ivory ; ſince a Tindure 
of Silver in Aqua Fortis will tinge it with a dark 


and blackiſhColour,which is ngt to be waſhedeR 
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And have long ſince tryed, that a Solution of 
Gold will give it a fine purple Colour; and 
tht too when both the Ivory and the Liquor 
mre'cold. Copper diffolv'd in Aqua Fortis, 
fins Tvory with a bluiſh Colour. And even 
n the Cold without the Uſe of Corrofives, [I 
have ſtained Ivory with a permanent Blue, like 
a Torquois, by ſuffering a Solution of Copper 
in $al- Armoniac to dry upon it. 

But to return to the Poroſity of Bones; it 
may be argued from the Marrow fonnd in the 
Caities of them ; ſince nouriſhment muſt needs 
i conveyed to it, and it is not improbable thzr 
lod Veſſels penetrate ar the leaſt ſome depth 
into the ſubſtance of Bones, tho?” the Juice re- 
ceived from them, may afterwards he convey- 
«throvgh the more internal Parts of them ; 
for weſee that the Lower Jaw is perforated by a 
Nerve,and alſoa Vein and an Artery tocarry and 
return-Blood for the Nonriſhment of theTecth; 
ad'1 have been rold that Blood-veſſe!s have 
been obſerved by good Anatomiſts,r9 enter into 
theſubſtances of largerBones; andBlood hath not 
only been obſerved in the cavities of the Bunes 

Jounger Animals,but in the ſpungy Subſtance 

ſeveral larger Bones. To which may be 
in favour of their Poroſity ; - the black - 
dels which they acquire when pot into 2 com- 
—_ heat, and the fatneſs which they at- 

3 as alſo their ſpecifick Lightncts, and 
aptneſs to be corroded with ſharp 47en- 

i, And Bones are obſcrved in moiſt 
Weather, not only to grow heavier, but they 
ibibe the moiſture of the Air ſo much, as evi- 
dntly to ſwell. And to thele Laltances | 4008 
ſubjoin 
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ſubjoin what Obſervations I have made on large 
Ox-bones. Nov. 15. we weighed two (entire 
or unbroken ) Marrow-bones, and found the one 
to weigh twenty nine Ounces halt a Dram, and 
the other twenty fourf Ounces four Drams and 
thirty Grains. November 24. The former weigh- 
ed twenty nine Ounces fix Drams, and the lat- 
ter twenty. five Ounces, one Dram, and thirty 
Grains. December 28. The former weighed 
twenty nine Ounces, thrct Drains, and fifty 
five Grains ; a"d the latter, tweaty four Qun- 
ces, ſeven Drams, and thirty' nine Grains 
Fune 7th, The next Year the former weighed 
twenty nine Ounces, two Drams; and the lat- 
ter twenty four Ounces, ſeven Drams ; from 
whence it appears, that Bones are Porony, ſince 
they imbibe and loſe moiſt Effluvia again. 
And that there may be Veſſels fine enough in 
the ſubſtance of Bones, to convey Nouriſhment, 
may be rendred probable, by what the Learned 
Sennertus hath obſerved, viz. That Hairs being 
cut in the Plics Polonica, they have been ob- 
ſerved to bleed, ſo that they ſeem to be made 
vp of a Bundle of cylindrical Pipes. And a4 
further Inſtance of the Poroſity of Bones, | ſhall 
add, that Mercury hath been found lodged in 
the Bones of thoſe that have been ſalivated id 
the Pox. And the ſame is atteſted by Eu 
chius Rudius (apud Sennet.) Lib. 5. de Morbi 
Acutis, Cap. 15. And what hath been ſaid may 
ſerve to fayour the Uſe of Amulets and Periapts; 
or at leaſt diſcountenance their being too {u6- 
denly reje&ed, 
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CHAP. IX. | 
Of the Natural Hiſtory of Human Blood. 


"PART. I. 


(mtaining 4 Liſt of Titles for the Hiſtory of 
| Human . Blood. | 


Efore I proceed to enumerate the Titles of the Ne- 

laid down for a Natural Hiſtory of Human #74! Hite 

Mod, it may be requiſite to advertiſe, that the £4: {ref 
irſt Set which 1 call primary, and to which 
thoſe in the Appendix are ſecondary ones, con- 
it of ſuch as offer themſelves to the View at 
the Firſt ſight, which need not be either nicely 
hodi or accommodated to any Hypo- 
thee, The ſecond Claſs conſiſts of ſuch as are 
toberanged into a better order, being of a 
geater extent and more comprehenſive, fo that 
one Topick may be branched into ſeveral ſub- 
ones, or ſecondary Titles. And from 
the Materials drawn together under this Head, 
nay be deduced a Set of Titles, reduced into 
at inchoate Natural Hiſtory of the Subje& they 

tave Relation to. 

And fince the Subje& to be treated of is ve- 
fy difficult or comprehenſive, as the Genera- 
wn of Living Creatures, Magnetiſm, Fermen- 
tation, Gravity, &c, it may be uſeful, if not 
teceſlary, to interpoſe betwixt the Titles of 
the laſt, and thoſe of the firſt Order, a Set 
of Titles that may be called of the middle _ 
er 
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Titles for 
the Natural 


2p 


der or Claſſis 3 In which the Nature of the 
Subject 4s more narrowly look'd into. 


Titles of the firſt Order for the Natural Hiſtayy 


the Blood of - Healthy Men. 


I. Of the Colours of Human Blood, Arteri 
al and Venal. 

11. Of the Taſte of Human Blood. 

111. Of the Odours of Human Blood, 

IV. Of the Heat of freſhly emitted Human 
Blood ; which is obſerved{to be much violenter 
after it hath run a while,than when it firſt began, 
The Blood that came out of the Veins of a young 
Gentlewoman, falling upon the Ball of a Ther- 
moſcope, cauſed the Liquor to aſcend above at 
Inch nearer the ſmaller and upperBallof theGlak 
And'in anotber Tryal it was raiſed almoſts 
bigh asto the Ball of an ordinary Thermoſcope; 
but being held in the Blood of a healthful and 
laſty Man, the Heat raiſed the tinged Liquor 
good way into the upper Ball ; which was high- 
er than the Heat of the Air in the Dog-daysv- 
ſvally does, and the Blood of a healthful Man 
continued its Heat ſo lo long, that it raiſed the 
tinged Liquor three or four Fingers breadth 
when it was coagulated. | 

V. Of the inflamability, and ſome other Quz 
lities of Human Blood. A piece of Human Blood 
being dryed ?tiil it was fit to be powdered, and 
then held in the flame of a Candle, it took Fire, 
and afforded a flame not much unlike that 
which cauſed it, burning with a Crackling noiſe, 
and here and there melting ; and if it was laid 
vpon live Caoals, and now and then blown, R 

would 
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is Deflagration, would ſeem to try vpon thc 
Coals, and in a great meaſure to melt into a 
Sack Subſtance almoſt like Pitch. And fome 
of the Powder of Blood being caſt into the 
fame of a Candle, they took Fire in their paſ- 

and flaſhed not without ſome noiſe, as if 
they had been Rolto, 

VI. Of the Aerial Parts naturally mixed 
with Human Blood ; and alſo found in its di- 
tin& Parts. 

VII Of the Specifick Gravity of Human 
Blood entire. It may be dificrent in ſeveral 
ferfons, according to their Sex, Age, Conſti- 
tation, &'c. as alſo in the ſame Perſon,  accord- 
ng tothe time of the Year, the Day, or, as 
Ku taken out at a leſs or greater diſtance from 
aMeal.- But to make an Eſtimate of its, Speci- 
kick Gravity, we took the Blood of a found 
Man, and put it into an oblong GlaG; and 
nhen it wasſctled, we marked with a Diamond, 
that. part of the Glaſs to which 1hke Liquor 
wrought z and then weighing the Glaſs, and 
the Blood contained ina very Tender Ballance 
we poured out the Blood,and having waſhed the 
Veſſel, we filled it up to the ſame Mark,and then 
weighed it in the fame Ballance 5 and then 
weighing the Glaſs, and deducting that from 
the weight of the Glaſs, and the two Liquors, 
the Water weighed nine Ounces, fix Drams,and 

Grains. And the Blood equal toit mn 
Bulk, weighed ten Ounces two Drams, arfd four 
Grains, ſo that the Blood being three Drams 
and fourteen Grains heavier, it was about \ 
Part heavier than W ater, 
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VIII. Of the Specifick Gravity of the Fibrow 
_ part ; and of the ſerons part of the 

Blood. 

IX. Of .the Conſiſtence of entire Huna 
Blood. 

X, Of the Diſpoſition of Human Blood t 
Concretion ; and the time wherein it was per- 
formed. 

XI. Of the Liquors and Salts that 
Human Blood. Clotted Blood being kept ſome 
Hours in Spirit of Wine, which is a Mes 
ſrruwm fit to diſſolve ſome Bodies, it was take 
out as hard as if it had been dryed by the Fire. 

XII. Of the Liquors and Salts that obſtrut 
or diſſolve its Coagulation. 

X1IL. Of the Liquors, &c. that preſerve Hy 
man Blood, 

XIV. Of the Mixture that Human Blood muy 
receive from Aliments. 

XV. Of the ſpontaneous or Natural Anal 
of Human Blood into a ſerous and a fibrow 
Part. 

XVI. Of the reſpeQive Quantities of the & 
rous and fibrous of Human Blood. 

XVII. Of the differences betwixt the ſerons, 
and the Red part of Human Blood. 

XVIII. Of the Artificial or Chymical Ana 

f3s of Human Blood ; and firſt of irs Spirit. 

XIX. Of the Volatil Salt of Human 
and of its Figures. This Salt is ſo fuſible, that 
one part of it may be brought to boil, whill 
the other flies'way ; and this Obſervation wil 
hold in moſt VoJatil Salts. And tho' this Salt, 
when ſublimed, looks white and Clean, and 
very homogeneous ſubſtance, yet I am apt «+ 
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that it is made up of Parts of Matter of 
ſtevand ſhapes different enough, for having 
weighed ſome Grains of re-ſublimed Salt of Hu- 
Blood, that ſeemed pure, its ſmell was 
rery ſtrong and diffuſive, ſo that one would 
tare it to fly away ina little time, but 
mobſerved that it was very little diminiſhed 
is ſeven or cight days time ; yet what remain- 
& had loſt irs Odour, but retained a ſaline 
Taſte; and being put vpon a Solution of Sub- 

in common Water, turned it White, ſo 
tha its diffuſive and penetrant Humour ſcem- 
& todepend on ſome more volatil Parts of the 
Hood. But it may be a Queſtion to be folv'd 
further Experience, whether the fixedneſs of 
Salt may not proceed from the Coalition 
«an Acid Salt in the Air. 

A Dram of Volatile Salt of Human Blood 
fiblimed in a Lamp-furnace, was put into com- 
won Water, and when a Thermoſcope was 

to its right temper, being immerſed in 
this mixture, the tinged Spirit of Wine mani- 
kflly ſubſided about ,2 parts of an Inch ; tho? 
aconkderable part of che Salt lay undiſlolved 
i the bottom of the Water. And when the 
Liquor would deſcend no further, we added. to 
te Solution ſtrong Spirit of Nitre, *cill it would 
t locgger make a manifeſt Conflict with the 
Mt; and then we obſerved, that whilſt the 
Gallic laſted, the Spirit of Wine roſe above 
Gree Inches and a half higher than the ſtation 
Rood art before. The figure of this Salt may 
de either conſidered in reference to lingle 
» Or an Aggregate of them, when they 
Ut raiſed and ſublimed to the top of the Glaſs 3 
The 
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the latter of which may be beſt obſerved. 
when they faſten themſelves to the inſide of 


the Glaſs that is ſet to receive them ; for in 
the begining of the Operation, one may ob 
ſerve the little ſaline Concretions to lye in rows, 
ſometimes ſtraight enough, and ſometimes more 
or leſs crooked, with different Coherings and 
Interferings, ſo that they ſometimes repreſent 
either Trees,or their Branches or Harts-horn,&c, 
which are caſual figurations depending on {+ 
veral accidental cauſes and circumſtances, a 
the degree of fire made uſe of to ſublime the 
Salt, the quantity of the aſcending matter in 
reference to the Capacity of the Veſſel that 
receives it, And the like diverſity of Conhgy- 
rations I have obſerved amongſt the Salts of 
other Volatile Salts, as well as thoſe of Hw 
man Blood. And as for the ſingle grains of the 
Salt of Human Blood, I diſcovered a good 
many of them to be finely ſhaped; but whe- 
ther they were accidental or not, experience 
muſt determine. But theſe figures were only 
obſerved in the ſublimate of the - firſt Diſtills 
tion, for thoſe obtained by rectifying the 
Salt and diſtilling it again, were of a confide- 
rable bigneſs and ſolidity tho? differently ſi 
ped, ſome of them being Cubes, others Pare 
lelopipeds, others OfFoedrons, being almoſt like 
grains of Allom ; but moſt of them prettily 
ſhaped 3 being comprehended by Plane, 
ſmooth, finely figured, and aptly terminating 
in ſolid Angles, as if the concretions had been 
cut and poliſhed. 

Another way I took to diſcover the figures 


| of the Salts of the Blood, was to rcifie the 


Spirit 
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_ ſo that it may be fully ſatiated with 
the Salt, whilſt the Liquor continues warm ; 
for when it is refrigerated, a number of ſaline 
Concretions of different ſizes, ſeveral of which 
ſhoot into very ſmooth Cryſtalline Plates pret- 
tilygored, having their broad and parallel 
farfaces of an Hexagonal or an Octogonal 
igure, regular enough. 

A drachm of dry Volatile Salt of Blood, 
being diſſolved in ſome diſtilled Water, we 
Copped into it good Spirit of Nitre, till the 
two Liquors would no longer manifeſtly at 
me upon another, and when the conflict ceaſ- 
&d, we ſlowly evaporated the ſuperfinons 
moiſture, which ſteamed almoſt all away be- 
fore the ſaline part would coagulate. Art length 
& became dry, and the middlemoſt part aps 
_ in the form of thin Cryſtals, not un- 
ike thoſe of Salt Petre; but the reſt which was 
by much the greateſt part of the Concretion, 

to be a confnſed maſs without any di- 
fin& figure ; and this maſs weighed but twelve 
gains above a drachm ; ſo that Volatile Salt of 
may be ſatiated with a fifch part of 1ts 
£-of the ſaline Parts of Spirit of Nitre. 
This Salt expoſed to the open Air in a win- 
was very apt to run per Deliquium, and 4 
of it being put upon a live Coal, it melt- 
& and ſeemed to boil; and towards the end 
made a noiſe, and afforded a flame ye!iowcr 
than that of common Nitre. 

"AX. Of the Phlegm of diſtilled Human 
Blood 
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XXl. Of the two Oyls of Human Blood, 
dy diſtillation in a Retort, it afords an Empy- 
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reumatical and a very fetid Oyl, whoſe coloxr 
is almolt black; which ſeems to be occaſioned 
the increaſe and opacous redneſs of the Liquor, 
ſince ſome of it being ſpread thin upon Gli, 
and held againſt the light, appezred yellow, 
of a reddiſh colour,as they lay thicker or thine 
upon it, but when it was well dryed before 
committed to Diſtillation, it yielded a greater 
quantity of Oyl, ſo that once out of a Pound 
of not over-dryed Blood, we obtained an 
ounce and a half of Oyl, and from another we 
had a much greater quantity of Oyl. And 
having once prepared Blood by a convenient 
Digeſtion, and reQtihed very carefully the d- 
ſtilled Liquor that came over with the flame of 
a Lamp, I obtained amongſt other things two 
' On of very different colours; the one being 

of a pale Amber or yellow colour, and the 
other of a deep red ; and tho? theſe Oyls mere 
both of them afforded by the ſame Blood, and 
were clear and pure enough ; yet they would 
ſwim in diſtin& Maſſes one over another, ad 
if mixed by ſhaking would again ſeparate like 
Oyl and Water, Whether the difference in 
ſpecifick Gravity betwixt theſe two Oyli, 
kept them from mixing permanently, as wel 
as it kept them diſtin&t before they were mit 
ed ; or whether the ſeeming incongruity pv 
ceeded from the Texture of theſe Liquors | 
ſhall not now ſtay to diſpute. 

To ſhew that the Oyl of Human Blood cot 
tains ſeveral ſaline Particles, capable of being 
ſeparated from it, we put a parcel of unred 
fed Oy], to a convenient quantity of di 
Water, and having mixed them ſufficiently 

ag tation, 


FEES ESEgC©n EEEECSEPTEHSR ©FrOSoMUogppr66Eo@& ico 


, 


_ AC E wy 3 - . 'T. ws an 4 a 
Pw of . - 
Wong SA, 
7 8; — . u 
— = , ” 
o -. - 
%ap. L Blood. 


497. 


gation, ſo that the Water might rob the 
Opl of its ſeparate ſaline Particles, the event 
ns that after the Liquors were well ſetled, 
the Water was found to be impregnated with 
line Particles, that it obtained by diſſilution 
from the Oyl 3 ſo that it acquired a moderatly 
brigk taſte, and would readily turn Syrup of 
Violets green 3 and precipitate a white Pow- 
Ger out of a ſolution of Sublimate ; but whe- 
ther the like will ſucceed with other Empyreu« 
matical Oyls or not, drawn from Bodies be- 
lboging to the Animal Kingdom, I ſhall leave 0- 
thers to determine. 
- Having put ſome unrectified Oyl of Human 
flood into a concave piece of Glaſs, and then 
as much Oyl of Vitriol into it, as 
ht amount to a third or fourth part of the 
ftid Oyl, we ſtirred them together with a 
leader piece of ſolid Glaſs, upon which tlie 
Mixture emitted ſtore of whitiſh fumes or 
Smoak ; and acquired a conliderable degree of 
Hear, ſo that tho” it amounted to not much 
more than a ſpoonful, yet I was not able to 
my finger under that Part of the Glaſs, 
that contained the Liquor, 

Having taken ſome Empyreumatical Oyl of 
Human Blood unrectified, tho? it was dark, and 
groſs, and muddy, yer it would cafily in the 
wld diſſolve in rectified Urinous Spirits, 


to which it gave a reddiſh colour deep e- 
h 


XX1I. Of the fixed Salt of Human Blobd. To 
odtain but one ounce of it, there is requiſite to 
employ a conſiderable quantity of Blood 3 and 
wuly prepared by a very obſtinate fire ; for the 

| H h 2 Caput 
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Caput Mortuum being kept three or four hour 
in the fire, it will yield no fixed Salt at all: 
But having by an obſtinate Calcination obtain 
ed three or four drachms of this Salt, 1 found 
that it was of the Nature of common or Sex-ſalt 
tho? a little different ; for it raſted like it, and 
a ſtrong ſolution did not readily turn Syrupe 
Violets green, nor precipitate a Brick colour, 
or browniſh yellow, no more than a white 
Powder, out of a ſolution of Sublimate ; nor 
did the Spirit of Salt diſſolve it as-an Alkah. 
And having put a little Oyl of Vitriol upa 
our dryed Salt, it immediatly, as it even 
, times did upon common Salt, corroded it with 
great violence, and with much foam and Smoak, 
We alſo dropped a little of it diſſolved in W 
ter, upon a ſolution of Silver made in 
Fortts, upon which a white Powder was imm6 
diatly precipitated - And having put fome 
Leaf-Ggld upon Aqua Fortrs, which would 
not work upon it, whilſt it was ſwimming 
there without being ſo much as diſcoloured, | 
put a little of our powdercd Salt into if, 
which being thereby turned into a kind of L 
vor, did without the aſſiſtance of Heat, pre 
ently diſſolve it, 
XX1lI. Of the Terra Damnata of Humat 
Blood. From twenty four ounces of dryel 
Blood, we got after two days Calcinatic 
but two drachms and nine grains of Earth 
which probably was not pure Earth, fince x 
had a red colour like that of Colchezar of Vt 
trio]. 
XX1V. Of the Proportion of the differings0l 
ſtances Cliymically obtain'd from Human _ 
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are ſcarce to be determin'd, not only be- 

of the ſometimes great diſparity, as to 

= npuns that may be met with of the 
part to the Serum, in the Blood of fe- 

real Perſons; but of the ſame, according to 
dferent Circumſtances, and alſo, becauſe it is 
kad to diſtil the pulveriſed part of the Blood ; 
ince no one hath ſo much as taken notice 
& the Neceſſity of ſhifting the Retort, 
t gain as much Volatile Subſtance as may he 
edtained ; and leave as little as may be in the 
Mortuum. For having diltilled a quan- 
yof dryed Blood, the ſame Heat which made 
be lower part paſs in the form of Exhalations 
mo the Receiver, made the matter t2 ſwell, to 
Gat it lifted upa conſiderable quantity of Black 
Atter to the upper part of the Veſlel, which 
i common Diſtiller would have called a Caput 
, tho? to a diſcerning Eye, it appear- 
«to be of the ſame Nature with the Matter 
it put in, tho? blackened' by the aſcending 
nes, therefore taking it out, and mixing 
C ith the remaining Subſtance, that was more 
the Nature of Caput Mortuum 3 it was com- 
wtted again to Diſtillation in another Retorr, 
by we obtained more Oyl, &c. And 
Mceiving that even this Caput Mortuum had 
on the top of it, a pretty deal of Matter, 
which was not ſufficiently deſpirited, I cauſed 
t to be diſtilled azain in a freſh Retort, in 
wach it afforded a not contemprible quantity 
of Volatile Matter, And having this in three 
torts diſtilled twenty four Ounces of dryed 


Human Blvuod, we obtained of Volatile Sub- 
Hh 3 {tancess 


Yo” br 


ſtances, viz, Spirit, together with a little 
Phlegm, White Salt, an __ high colourd 
Oyl thirteen Ounces and one Dram, beſides ſe- 
veral parcels of thick Oyl that ſtuck to the Re 
torts and the Receiver, which we judged to he 
ſeven Drams more ; ſo that the whole Quanti- 
ty of the Volatile Part amounted to fourteen 
Ounces, of which the Oyl was fix Ounces fix 
Irams, and the clear Liquor ſix Ounces, three 
Drams and a half, beſides theVolatile Salt,which, 
when the Spirit was drained from it, appeared 
white but wet ; ſo that it was not poſſible to 
determine exactly, neither how much Liquor 
it yet retained, nor how much it ſelf weighed; 
but it will be no hard matter to gueſs near the 
Truth to any Man that knows, that having 
carefully ſublimed the Salt, there remained in 
the Glaſs two Drams and five Grains of Phleg- 
matick Liquor z which was not wholly void of 
Salt; and of Volatil Salt in a dry form, we ob- 
rained one Ounce and twoDrams and a half ; the 
Caput Mortunum amounting to eight Ounces and 
a half, and ſomewhat more,which being calcined 
for two or three Days together, afforded not 
White, but brouniſh-red Aſhes, whence we 
obtained ſeven Drams { of White and fixed, but 
not a truly lixiviateSalt;and twoDrams and nine 
Grains of Earth. But indeed conſidering the 
great proportion of each of theſe Subſtances 
loſt in diſtillations, it will, upon that account, 
be a hard matter'to determine the true pro- 
portion of the Principles of Human Blood. - 


XXV, Of 
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XXV. Of the Fermentation or Putrefaction of 
Human Blood and its Phanomena. 

XXVI. Of the Mechanical Uſes of Human 
food, as in Husbandry, &c. 
KXVII. Of the Chymical 1Ifes of Human 


Blood. 
XXVIIL. Of the Medicinal Uſes of Human 


Blood. 

XXIX, Of the difference betwixt Human 
Blood, as its found in ſound Perſons, different- 
h conſtituted, and circumſtantiated, as Men, 
Women (when Monſtrous and when not) Chil- 
ten, Moors, Negroes, &c. 

XXX. Of the affinity and difference betwixt. 
the Blood of Men, and that of ſeveral other 
Animals, as Qnadrupeds, Birds, Fiſhes, and 
Wngvineous Inſects, 

XXXI. Paralipomena relating to the Hiſtory 
of Human Blood. 

XXXll. Micellaneous Obſervations, Ex- 
periments and Enquiries about Human 


Were this Treatiſe applyed to any 0- 
ther than extravaſated Blood, to theie we 
might add the following Titles. 
|. Of the proceſs of Sanguification, or the 
ies of changes that the Aliment ſucceſ- 
rely undergoes, from its firſt being taken in 
tthe mouth, till it be turned iato Blood. 

Il, Of the motions of the maſs of Blood, 
ad particularly its Circulation. 

IN. Of the Chyle, Lympha, and other Li- 
quors, that are ſuppoled to enter and mingle 
mth the Blood. 


Hh4 IV. Whether 


OS 
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IV. Whether Phlegm, Gall and Mclancholly. 
be conſtituent Parts of the Blood. 
V. Whether ſome other Subſtances may 
not, with as much reaſon be admitted into the 
compoſition of the Blood. 


Titles of the firſt Claſſis, for the natural Hiſtory 
of Human Urine, 
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Titles for I. Of the colours of Human Urine. 
—f eg , 1, Of the taſte of Human Urine. 
Human II. Of the Odours of Human Urine freſh 
Urine. and putrified. 


IV. Of the Heat and Cold of Human 
Urine. 


V. Of the ſpecifick Gravity of Human 
Urine. 

- VI. Of the Conſiſtence of Human Urine, 
as to Denſity, Viſcoſity, &c. 

VII. Of the Aerial Parts contained in Hu- 
man Urine, | 
* VIII, Whether Human Urine is a fit L- 
quor for Fermentation properly ſo called. 

IX. Of the differences betwixt freſh and 
ſtale Human Urine. 

X. Of the Fermentation or PutrefaCtion of it, 
and the time it requires. 

XI. Of its Spontaneous ſeparation of 
Parts. 
' X[l. Of its Vulgar Analy/ss by Diltilla- 
tion. 

X[II; Of ſome other ways of diſtilling Hu- 
man Urine. | 
' XIV. Of the proportion of the Principles, 
or Ingredients of Human Blood. ev. of 
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y. Of the Spirits of Human Urine, 

* $VI, Of the Phlegm of Human Urine. 
-XVIL Of the Volatile Salt of Hum:n 

Urine. 

"XVIII. Of the fixt Salt of Human Urine. 
XIX. Of the compounded Salts of Hurnan 


Unine. 

XX. Of the ſhining Subſtance obtainable 
from Human Urine. 

XXI. Of the Salt that is Predominant. 

XXII. Of the Empyreumatical Oyls of Hu- 
nan Urine. 

XX1II. Of the Mellago, or Rob of 'Human 
Urine, and its uſes. 

XXIV. Of the Terra Damnata. | 

XXX. Of ſome accidental differ ences. of 
Human Urine, as it's emitted in the Morning, . 
rat certain diſtances from Meat, 01: after the 
iſe of certain Aliments, or Medica ments, as 

us, Turpentine, &c, Or at difte- 
rent ſeaſons of the year, as Winter, Sum- 
mer, &c, 

'XXVI. Of the affinity of Human Urine with 
divers other Bodies, eſpecially Veyzetables and 
Minerals, 

XVII, Of the Hoſtility of Human Urine 
mith Acids, &c. 

XXVIIL. Of the affinity and difference be- 
twixt Human Blood, Urine, Gall, Milk, &c. 
ad divers Liquors, or Juices belonging to the 
Animal Kingdom ; particularly of the com- 
_ betwixt Human Urine and” that of 
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 XXIX; Of the Mechanical uſes of Human 
Urine. 
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XXX, Of the Chymical vſes of Human 
Urine, and its Parts, eſpecially as a Menſtru- 


Wn. 

XXXl. Of the Medicinal uſes of Human 
Urine External and Internal. 

XXXUlI. Paralipomena relating to the Hiſto- 
ry of Human Urine. 

XXX1IIL. Promiſcuous Obſervations, Ex- 
periments and Enquiries about Human 
Urine. 


— 


The ſecond Part of the Natural - Hiſtory of Hu- 
man Blood, containing Miſcellaneous Ex-+ 
periments and Obſervations about Human 


Prine, 


— 


T” 


The third Part containing Promiſcuous Experi- 
ments and Obſervations, about the Serum of 
Human Blood. 


H+ys ſeparately weighed the Serum, and 
the conſiſtent part of the Blood, the 
latter weighed four ounces, ſix drachms and 
a half, and the former three ounces, fix 
drachms. And having taken the ſame meaſures 
with the Blood drawn from another Perſon, 
the fibrous part weighed four ounces, five 
drachms, and the Serum four ounces. But 
from theſe Experiments it does not follow, 
that the fibrous part is alone heavier than the 
Serum ; ſince a great deal of the latter 1s 
diſperſed through the Pores of the _— 
whic 
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"which appears, fince four ounces, five drachms, 
of thirty four grains of the fibrous part of 
food being diſtilled in a digeſtive Furnace, 
te dryed Blood remaining weighed but one 
aunce, three drachms, and thirty four grains ; 
whereas the ſerons Liquor diſtilled from ix 
amonnted to three ounces, fifty three grains 
ad the like tryal being again repeated with 
mother parcel of Blood, the dryed maſs a- 
mounted to one ounce, ſix drachms, and fifty 
=_; and the Phlegmatick Liquor diſtilled 
it, to ſeven ounces. 

Red Sealing-Wax ſuſpended at a Hair, 

in the Air one drachm, fifty fix grains; 


it Water thirty five; in Serum thirty three. 
And having made uſe of an Inſtrument pur- 
poſely made, when common Water weighed 
53 grains, * an equal bulk of Serum weighed 
102; and the Serum of the Blood of another - 


Perſon being weighed, it wanted but two 
grains of the weight. of the former. 

Serum which was tinged with Blood being 
trained through Cap-Paper, the Liquor which 
ed through it was of a yellow colour. 

' Spirit of Salt being dropped into Serum, 
mapulated ſome Parts, which ſubſided in the 
form of Cheeſe-Curd ; and Oyl of Vitriol had 
the ſame effe&,but more powerfully : Bur Spi- 
rit of Sal- Armoniack rather made it flaid. Oyl 
of Tartar per Deliquium produced a white 
Card, by uniting with ſome Parts of the Serum, 
but not ſo powerfully as the other had done. 
Spirit of Wine re&ifhed produced a copious 
white Curd, but fo ſoft that it ſwam upon 
the top of the Liquor. 
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Upon an infuſion of a ſolution of Sublimate, 
it yielded a white Curd ; but ſome of the $Se- 
rum of Human Blood being poured upon filings 
of Iron, the Liquor diſſolved ſome of the Steel ; 
which appeared, ſince upon an addition of 
ſome of an intuſion of Galls, the Liquor which 
before was muddy and thick, laid down a 
whitiſh Sediment; and a convenient quantity 
of the infuſton being added, the two Liquors 
united into a conſiſtent Body, wherein the 
Eye diſcovered no diſtin&t Liquor at all. 

But having put ſome of our Liquor upon 
filings of Copper, which, when wrought up- 
on by Bodies that have in them any thing 
of Urinous Salt, uſually give a conſpicuous 
Tincture, we accordingly found, that the Me- 
tal was in a few hours diſcoloured by the 
Menſtruum ; and afterwards it began gradually 
to grow more blue, and in a day was of a 
deep Ceruleous colour : And to ſhew that this 
colour proceeded from ſome Volatile Salt la- 
tent in the Serum, we mixed ſome of it with 
Syrup of Violets, and found that it appeared 
of a fine green. And one thing obſervable in 
the Serum impregnated with Copper was, 
that I kept it ſeveral weeks in my Wain- 
dow without perceiving that it in the leaſt 
ſunk. 

Abont two ounces of Serum was left in a 
South Window three weeks in the Month of 
Fuly ; but did not appear ia the leaſt putrificd ; 
but had let down a conſiderable Sediment, 
and in three or four days after it ſtunk offen- 
ſively ; and that at the ſame time it was void 


of Acidity appeared, ſince it would not wy” 
s 
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- ef the blue colour of a Tincture of Lipnum 
Nepbriticum, This fetid Serum being, diſtiiicd 
malow Cucurbite; the Liquor that firſt came 
orer was fo little Spirituous or Saline, 'thar it 
would not in an hours time turn Syrup of Vi- 
olets Yreen 3 yet that it was not without a 
Volatile Alkaly appeared, ſince being dropped 
itoa good ſolution of Sublimate, it cauſed ir 
why down a white precipitate, 

Serum of Human Blood filtred through Cap- 
Paper, being diſtilled in a ſmall Retort placed 
Ma Sand Furnace; we obtained only a few 
= a darkiſh red Oyl, ſome of which 

ded to the bortom of the other Liquor, 
but the greater part ſwam vpon it ; and after a 
good deal of inſipid Phlegm had been drawn 

2 there came over a good proportion of 

tuous Liquor, which ſmelled almoſt hte 

e Spirit of Blood, and contained a pretty 
deal of Volatile Alkaly ; fo that it would re:- 
dily turn Syrup of Violets green, and cauſe a 
white precipitate, and ferment with Spirit of 
valt. And this Spirit being rectified in a 
{mall Head and Body, a good quantity of a 
thick Subſtance like Honey was lett in the hot- 
tom of the Glaſs, which was for the molt part 

a dark red, and ſeemed to contain more 
Oyl than appeared upon the firſt D:i{tillation. 
The Liquor that came over the Helm was 

, bur not ſtronger than ris firit ; Har 

ing put it into a Glaſs-Egg with a flender 
Neck, and given the Veſſel a convenient SCIL- 
ation in hot Sand, we obtained a Volarile 
Alkaly, that ſublimed into the Neck in the 
form of a white Sait ; from whence it ſcem3 
to 
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to follow, that the ſerous part of the Blood 
affords the ſame Elementary Principles or Si- 
milar Subſtances, both as to number and kind; 
as the fibrous and conſiſtent part, tho? not as 
to quantity; that of the Oyl and dry Salt be- 
ing leſs in a determinate proportion of «Serum, 
than of Blood. 

Tho? it be neceſſary, to loofen the Spirit of 
Urine from the more droſly Parts of it, that 
before Diſtillation ir ſhould putrefie for about 
ſix weeks, yet if freſh Urine be poured upon 
Quick-Lime a great part of the Spirit will pre- 
ſently be united, and aſcend in Diſtillation : 
Encouraged by which Obſervation, I mixed Se- 
rum with Quick-Lime, upon which there enſu- 
ed a tranſient Heat; and this mixed Body be- | 
ing committed to Diſtillation, firſt it afforded 
a Phlegm in a gentle fire; and then ina ſtronger, 
a moderate quantity of Liquor, that was | 

| 
| 


thought to ſme!] manifeſtly of the Lime, but 
had not a brisk taſte; and this was accompa- 
nyed with a greater” quantity of fetid Oyl than 
was expected. The other Liquor being (lowly | 
rectified, the Spirit which firſt came over | 
had a ſtrong and piercing ſmell, but leſs 
rank than common Spirit of Human Blood : 
Its taſte was ſomewhat fiery, and being drop- 
upon Spirir of Violets it preſently turned 
it green; in a ſolution of ſublimate with Water, 
and another of Quick-ſilver in Aqua Forts, 
it preſently made two white precipitates. 
And being mingled with ſome good Spirit of 
Sea-Salt, there appeared a thick and whitiſh 
Smoak, bur neither any vilible conflict nor 


bubbles; yet the colour of the Spirit of Salt 
ſeemed 
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 femed much heightned by this dperation. 
And here I ſhall obſerve, that having ſer the 
Itely mentioned Mixture of the Spirit of Se- 
new and of Salt to evaporate, the Salt afforded 
by it was not like that of Sai- Armoniack, but 
the colour produced in the Mixture whilſt 
fluid, was ſo heightned in the Concrete, that 
it appeared of a Blood-red colour ; but of ſuch 
a confuſed ſhape, that it could not be reduced 
w any kind of Salt; by all which Phandme- 
tathis Spirit of the ſerous part of the Blood, 
ſkems to be very near of kin to that of the con- 
creted maſs. 

To try whether the fixed Salt of Pot-aſhes 
would have the ſame effect on Scrum of Human 
» fo four Parts of Liquor we put one of 
wlt, and baving diſtilled them ſlowly in a 
Glal-Head and Body, we obtained a good 
e of a Liquor, but not near ſo ſtrong 
# that drawn off from Quick-Lime ; «and 
tayving reQified this Spirit by a gentle 
Heat, the two firſt ſpoonfuls which roſe 
were not Spirituous. but Phlegmatick 3; nor 
would it turn Syrup of Violets green, tho? it 
afforded a light Sublimate when put upon a 
ſolution of Sublimate. 

Having put one part of Salt of Pot-aſhes 
into three of Human Urine, and {lowly diſtil- 
led them in a Head and Body ; firſt a Spici- 
mons Liquor aſcended 3 which being ſet alide, 
we continued the Diſtillation till the remains 
Tppeared dry: tn which operation we ob- 
tained not one drop of oyl z beſides which ir 
was obſervable that this Spirit of Urine 
Was not near ſo fetid, as That _ 
the 
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the common way ; and that that Liquor whic 

came over at the latter end of the Diſtillati 
was ſo unlike that which the Serum of the 
Blood affords us, that it was not only cop- 
liderably ſtrong, and manifeſtly ſtronger tha 
that which firſt aſcended, but had a penetrate- 
ing and fiery taſte which left a laſting impreb 
ſion upon the Tongue, and made a notable 
Ebullition with Spirit of Salt, which the 
Spitig, of Urine drawn from Quick-Lime did 
not ; and whereas in the laſt Liquor I never 
obſerved any Volatile Salt to aſcend in a dr 
form, in the operation made by the help of 
Salt of Pot-aſhes, there aſcended without Ref 
fication, ſeveral grains of Volatile Salt, 
one of which was Cryſtalline and very 
large, ſo that it appeared to be like a Plate 
curiouſly figured ; but ſome leſſer corns of 
Salr hiding one part of it, I could not clearly 
difcern whether it were Hexagonal or Otts 
gonal, And this Experiment being repeated 
a ſecond time, the Liquor aſcending was more 
Phlegmatick, tho% we both times applyed 
Salt of Pot-aſhes taken out of the ſame Vellel, 
and the Urine of the ſame Perſon ; but this 
Liquor being rectified per ſe, afforded moreot a 
brisk faline Spirit, from which we obtained 
a pretty quantity of Volatile Salt in a dry form, 

and of a very white colour. | 
Having put betwixt two and three ounces 
of Serum of Human Blood into a Bolt-head, 
capable of holding four times as much, and 
having ſealed the Glaſs Hermetically, and 
ſer it aſide, we obſerved the following Par- 
ticulars, cirſ 
irſt, 
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Firdl No alteration appeared in the Liquor 
rinelve Months, nor were any Worms or 
las bred in it; and tho? it be generally 
red, that Inſe&ts naturally bd in the 
W Farts of Homan Bodies, yet I have ob- 
- that if Blood be ſo exactly cloſed up, 
at Flies cannot blow upon it, and that too 
«are it is potrified, or blowed upon, it will 
wt breed them, | 
>, Secondly, In this Liquor there appear- 
wot the leaſt Mother which uſually accom- 
PutrefaQtion ; but the tip of the ſealed 
is being broken off, a pretty deal of Air 
med out with a confidarable noiſe ; and that 
Air had been conſiderably compreſled, 
mllt it was penned up appeared, fince upon 
S&euption a multitude of bubbles remained 
the Surface of the Liquor, as upon the 
wmaing of Botled Drink, or other* Liquors, 
the Veſſels they are contained in come 
be nnſtopped. And to theſe Obſervations, 
tall add, that ſome Sheeps Blood being ſhus 
in YVacuo, upon 2 gentle PutrefaQtion, the 
ack and Aerial Particles that were produ» 
| _ it up, with a ſarprizing noiſe, Bur, 


ſmell of our Serum was ſtrong but not 
Wavarous ; rather reſembling that of the 
Tnture of Sulphur made with Salt of Tartar 
=0Spirirof Wine, or ſome ſuch Sulphureous 
Meparation, 

—Fourthly, This Serum being committed to 
Alllation in a ſmall Glaſs Head and Body in 
TUipeſtive- Furnace, the Liquor which firff 
ame over, firſt ſmelled ſtrong enough, yet 
L x * taſted 


p_ 


7 < : "ie : "IM "4 ps cw 8 5, Mc 7 ao - [s L by : Us : - | y o 
S 3. - = . 
a+ Dells he Ni -- or al Hiſt bee rey .. 
j F , , a> J I C ok ' 


taſted npt at all brisk or ſpirituous, like that 


/ 


diſtilled from putrefied Urine, nor did it pre- 
ſently give a manifeſt greenneſs to Syrup of 
Violets3 but in a ſolution of Sublimate, it had 
the ſame effe&t with Spirit of Urine or a Vols 
tile Salt. And having mixed ſome of it with 
Syrup of Violets, ſpread all night upon white 
Paper, and another parcel of it with filings of- 
Copper, the former in the Morning was turn» 
ed green ; and the latter was ſo far diſſolved, 
as to leave a large blue ſtain ypon the Pa- 


Per. | 

One part of Salt of Tartar being diſſolved 
in eight Parts of Serum of Human Blood, and 
ſtirred over a gentle Heat, it was not turned 
red by it as Milk is. That Blood will be co- 
—_ by Heat in a ſhort time into a kind 
of Gelly, is a common Obſervation. But 
having put Spirit of Human Blood into Serum, 
and kept it a convenient _ time over a fire, 
the Volatile Alkaly ſeemed to make the coo 
gulation (more flow. And this effet was 
more conſiderable, when we rfFed another 
parcel of Serum with Salt of Tartar inſtead 
of Spirit of Blood. _ 


_— 
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The fourth Part, containing the Hiſtory of the 
: Spirit of Blood, begun, 


BEre I proceed to the Titles belonging to 


this Part of the Hiſtory, it will be requi 
lite to advertiſe, 


Firſt, 


ues 


of Teman BI Blood 


Wer the: Spirit made uſe of in the fol; 
q Tryak and Obſervations, was drawn 
man Blood without any Sand, Clay, 
X x Additament; and that the fiz!t i5i- 
- Jr _ — 40pE in Retorts rlaced 
ik Sanc eing taken that the Veſſt!; 
; Afwrthe much filled, becauſe Blood 
bh twell dryed is apt to ſivell, and paſs into 
eneck of the Retort, if hot into the Re- 


hem 


ily, It is to be obſerved; that the 
we re made uſe of, was ſuch as was drawn 
bor —— who frequently bleeded by way 

ention. 

ily, There is ſo great a- Cognation be- 
| t the Spirit, and Volatile Salt of Human 
L, that the latter ſeems to be the former 
jp in a dry form. 
1 if of Secondary Titles, concerning the Spirit 

of Human Blood. 


XC 


\T 


L Whether Human Blood may be fo or- of 5+ #4: 
{ by Fermentation or Putrefation, as fy ff - r 
tin Diſtillation, a Spirit either Urinous or "*" 5 
mos may aſcend before the Phlegm. 
4 Whether Spirit of Human Blood be 
| any thing, but the Volatile Salt and , 
a well commixed. 
| "of the . Species of Saline Bodies, to 
£Q Spirit of Human Blood is to be refer- 


£F, Whether Spirit of Human Blood be differ- 
| ws from Spirit of Urine, and other Spirits 

Ut are called Volatile Alkalics. 
tt2 V. Of 


_ 
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V. Of the quantity of Spirit contained in 


. Human Blood, whether accompanyed with $Se- 
rum or dryed, 


VI. Of the ſpecifick Gravity of Spirit of 
Human Blood. al 7 4 
VII. Of the Odour, Taſte, Colour, tran- 
ſparency -and- conſiſtency of the Spirit of Hy- 
man Blood. 
VIII. Of the difſolutive power of the Spirit 
of Human Blood, 
IX. Of the Tin&ures that may be drawn by 
Spirit of Human Blood. 
X. Of the coagulative power of the Spirit of 
Human _ . 5 
Xl. Of the precipitatin wer of Spirit 
Human "dab s abt 

X11. Of the Affinity betwixt Spirit of Hu- 
man Blood, - and ſome Chyrnical Oyls and 
Urinovs Spirits. | 

X1IL Of the relation betwixt Spirit of Hu- 
man Blood-and the Air. 

*X1IV. Of the Hoſtility of Human Blood with 
Acids, whether in the form of Liquors or 
Fumes. Ko 1k 

XV. Of the Medicinal Virtues of Spirit of 
Human Blood externally applyed. T 

XVI, Of the Medicinal Virtues of Spirit of 
Human Blood internally given in Pleuriſies, 


" Head-achs, Coughs, Fevers, Scurvies, Cachet- 


ies, Droplſies, Fits of the Mother. 

XVII. Paralipomena, and promiſcuous Et- 
periments and Obſervations concerning the 
Spirit of Human Blood. 
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24 TITLE 1. 


Whether Fluman Blood may be ſo ordered 

by Fermentation or Putrefaition; as that 

is Diſtillation « Spirit either Urinons or 
Vinous may aſcend before the Phlegm. 


\COnſidering that Fevers have been looked 
upon to proceed from a Fermentation in 

Re Blood; and likewiſe,thatHumanUrine which 
gamma great Cognation with Human Blood, 
my not. whilſt freſh afford a Spirit, till the 
gm be firſt drawn off; this Subje& of 
this Title may not appear Groundleſs, But I 
not much encouraged to expe& a Vinous or 
mt Spirit from Human Blood, nor am 1 

re there is any ſach thing as Fermentation 

@ Human Blood. And on this occaſion I ſhall 
Ad, that having once kept Blood Hermetical- 
Y ſealed up in a Glaſs for twelve Months, 
wen It came to be opened, it ſmelled fo 
weolively, that we could not make.any tryal 
Ton it; and another time having digeſted, 
wa pretty large Viai Hermetically ſealed ſome 
| Blood ;3+when it had been a good while 
= the digeſtive Furnace, it ſuddenly broke 
vith a conſiderable noiſc, and blew off the 
loop neck of the Vial. And here, to what 
kath been 1aid down, I ſhall add, That ſome 
es of Serum of Blood being added to a 
Part of Raiſins of the Sun ſtoned, and 

in a Glaſs, in a warm Room for ſeveral 
Gays; the event of this tryal was, that with- 
I | 3 X in 


Viſcous Spirit, nor like a meer Phlegm. Whe- 
ther the Fermeritation obſerved in this Lis 
quor, depended :on; the whole: Serum, or on- 
ly on the Aqueous Parts diſtin& from it, 1 
ſhall leave to Experience to determine, 

To. try whether Digeſtion. or PutrefaQtion 
wonld ſo open the Textnre of Blood, as to 
make it part with its Spirit more eaſily, and 
before the Phlegm, _I kept a quantity of Se- 
rum for that purpoſe,: four times as long as 
was ſufhcient to make Urine part with its 
Spirit before its Phlegm, but the Liquor 
which came over- by a gentle heat, had but 
little ſtrength either in Smell or Taſte ; nor 
would! it readily turn Syrup of Violets Green; 
yet like a Volatile Alkaly, it would foon 
turn a Solution of Sublimate in fair Water, 


into a White, Opacous, and almoſt Milky 
Liquor. | +4 
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TITLE IL 


Whether Spirit of Human Blood be really 4- 
"thing but the Volatile Salt and Phlegm 
well commixed. 


OR ſeveralReaſonsI am inclined to believe, 

& that the Spirit of Human Blood is totally 
wanpoſed of a Volatile Salt, and a Phlegm 
which is not ſo pure and Elementary, but that 
one Particles of Oyl, and others of Salt, may 
mmixed with itz and whether by frequent Ree 
ations this Phlegm may be rendered Homo- 
eros | much queſtion, ſince I am not ſure, 
by (that in frequent Diſtillations, ſome Par- 
woes of the Fire mny be from time to time 
[ciated with the Liquor ; and even in the 
& Diſtillation, the Fire uniting with the Li- 
For, may form one different from the In- 
;Fegtents or Principles of the Body; andI have 
wand that Woods afford by diltillation, a Li- 
which is not an Oy}, nor an Acid, or an 
Sly, and yet no truce Phlezm, but an Aaia- 
os Liquor, And on this occation to ſhew, 

at the Compoſition of a Budy may as well 
be made known by inveſtigating the way of 


hing or or producing it, as by that of Ana- 
ng or reſolving it; [I thal! a4d, tnat having 
Ived as much Volatile Salt of Haman Blood 
©® diſtilled Water, as the Liquor would rake 
Up, and then having diltilled it 114 a conyentent- 
ſhaped Veſſel, with a regulated d-2ree of 
feat, the Diſtillation afforded us ſuch a Li- 
Ii 4 quor 


FO ESC 


L . 


r as was deſired, ſince by Smell and Tae 
Þ hana to be a good brisk Spirit of Hy. 
man Blood. And this ' Experiment was a. 
gain repeated with the like ſucceſs. 
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- TITLE UL 


Of the Species of Saline Rodies, to which the 
Spirit of Fluman Blood is to be refer 
red. 


5 H O' it be generally allowed that Saline 

Spirits are of two ſorts, yet it may not 

be amiſs to add, That ſome of them are Acid 
in Taſte, as Spirit of Nitre, Vitriol, &c. O- 
thers are rather like common or lixiviate Salts ; 
and their different Effe&s and Operations are 
much leſs alike than their Tafte, for upon their 
mixture, there enſues a manifeſt conflict, and 
uſually one will precipitate the Bodies, the 
other will diſſolve. And amongſt Salts calk 
ed Alkalies, ſome are fixed in conſiderable 
Degrees of Fire, and others, who take Acid 
and Alkalies for the true Principles of mixed 
Bodies, call the one Fixed, and the other Vo- 
latile Alkalres, And tho? I, who queſtion this 
Doctrine, often call the Salts made by Com- 
buſtion, firaply Alkalies, or lixiviate Salty 
and thoſe that aſcend, ſometimes Urinous, and 
ſometimes Volatile Salts, yer fince the Names 
of Fixed Alkalies and Volatile ones are in re- 
queſt new, [I ſhall now make uſe of them in 
That Senle. Þ 
ate Theſs 


# Blood. 


a8g 


"Theſe Things being premiſed, I ſhall pro- 
ed to obſerve, that notwithſtanding that ſome 
| ians and Chymiſts aſcribe Digeſtion to 
m Acid Ferment in the Stomach, yet the Spi- 
 rit of Human Blood is referrable to that Claſlis, 
* which many call Volatile Alkabes, ſince it ge- 
nerally performs what Volatile Alkalies are 
fad todo ; for it will ferment with Acids, 
Syrup of Violets Green, and precipitate 

+ a Solution of Sublimate in common Water. 
Were I ſore that the Ferment of the Sto- 
mach were Acid, I ſhould be apt to believe, 
that the Blood retains ſomething of Acidity 
init; but yet that would not be an Atgu- 
ment why I ſhould not refer the Spirit of 
Human Blood to the Claſs of Alkalies, be- 
tavſe ſo few Acid Particles would either be 
deſtroyed by the | Alkalizate ones, thatare ſo a- 
bundant in the Spirit, or at leaſt they would 
be ſo very much predominant as to give vs 
"Reaſon on their account to denominate, the 
Mixture Alkalious. As if ſome drops of Spi- 
rit of Vinegar were mixed with ſtale Urine, 
they would be either depriv'd of their Acidi- 
ty by ſome Particles of a contrary Nature, 
br be ſo overpowered by the Fugitive Salts 
"they abound with, that the Mixture might 
well be referred to the Claſſs of Volatile U- 
rinous Salts. 


TITLE Iv. 


Whether the Spirit of Human Blood be dif- 
fering from —_ of Urine, and other 
Salts called Volatile Alkalies. 


JJ] PON this Occaſion I ſhall offer, that 
nat to intimate that'a Body may have 
many, ſimilar Qualities, in reſpe& of another 
Body, and yet diſtin& Operations on a third 
Subſtance : I fay, not to intimate that, there 
may be a conſiderable difference betwixt Vo- 
Iatile ns be —_— as _ are ina; 
prepared, and when pre as they may, by 
reiterated ReAifications 4 and other ways of 
Depuration. by a dextrous Chymiſt, to bring 
them to a greater degree of Purity and Simpli- 
city ; a greater degree I ſay, becauſe it may 
be difficult to bring them toan abſolute Purity, 
fince unhceeded commixtures may be made,upon 
the Account of ſome Corpuſcles of Fire with 
the Body they work upon, 

And that there is a manifeft difference be- 
twixt Spirit of Human Blood and other 
Alkalies, as Spirit of Urine and Harts-horn, 
is Evident to ſeveral People who, tho" they 
abhbor the Odour of Spirit of Blood, yet 
they will with Pleaſure hold their Noſes a 
great while over Spirit of Urine and Sal- #- 
moniack, And tho? from a due proportion of 
Spirit of Urine or Sal- Armoniack with Spirit 
of Salt, I have got a Salt which ſhoots into 


the ſhape of that of Urine or Sal- Armoniack 
yet 
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"3et 1 have ſeldom, if ever, obtained a Salt of 
thel _——_ a Mixture of the Spirit of 
* Hamane Blood with that of Common Salt, 
fartho upon an Evaporation of the ſaperfluous 
* Meiſtore, the Salts would coagulate together, 
' yet the Concretion ſeemed confuſed, and nor 

the Regular ſhapes of thoſe Salts, reſulting 
| eras of the Spirit of Sea-Salt with 
A Spirits, And Hclmont tells us, that 
the Spirit of Human Blood will cure Epilep/oes, 
- which Spirit of Urine will not do. 
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; TITLE yv. 
if the Quantity of Spirit contained in He- 
'- man whether accompanied with its 


& Serum, _ or aryed. 


* Wake is not eaſie to determine, ſince 
"& ſome Mens Blood is much more Phleg- 
'matick than others, or more Serous, which 
may of it ſelf be more Spirituous, according to 
the Complexion, Age, Sex, &c. of the Per- 
fon that Bleeds. 
+. Twelve Onnces of Healthy Human Blood, 
 affordc<d ns ſeven Ounces and a half of Phlegm, 
and conſequently about Four _ Qunces and a 
half of dry ſtuff, And havii diſtilled in a 
Retort, in a Sand Furnace, ſeven Ounces of 
well dryed Blood, ' we. obtained 'about an 
- Eighth part of Spirit, which, tho? not. reCti- 


It in, 'a good deal of Volatile Salt undiſſolved, 
My + | which 


> Hel, Teft in the Receiver. and Viol I kept 
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of the Natural Fhſtory Book V, 


which a Phlegmatick Liquor would not have 
done. And if Spirit of Blood be but x 
Salt and Phlegm umred, We may well ſup. 
poſe, that Human Blood yields a far great- 
er Proportion -of Spirit* than this, ſince from 
the ſeven Ounces of dryed Blood, we obtained 
about five Drachms of Volatile Salt, which had 
it been united with a due quantiry of Phlegm, 
it would probably have afforded us near two 
Ounces more of a Liquor deſerving the Name 
of Spirit. 


C——————————— 


TITLE VI. 
Of the Confiſtence and S ecifick Gravity of 
| Hu 00A . 


man B 


Compat@ Body, which in the Air weigh- 
| ed fifty eight Grains, and in Water 
weighed fix Grains and }, in re&ifi'd Spirit of 
Human Blood weighed but five Grains and j; 
and what was conſiderable, was, That a piece 
of Amber would not ſubſide to- the Botrom, 
bur kept floating upon the Top, and if plung- 
ed into it, wonld emerge again. 

As for the Degree of the Flnidity of the *' 
Blood, or its immunity from Tenaciouſneſs, 
tho” divers Alkalizated Liquors, as Oyl of 
Tartar per 28... fixed Nitre reſolved per 
deliquium, a Solution of Pot-Aſhes, are ſenlibly 
uniucts, and but languidly fluid, yet I ob- 
ſerved that Spirit of Human Blood did. not 
appear more Untuous than common _—_ 
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| whereas it is commonly found, That 
'8Liquors are more ſpirituous, ſo the Bubles 
wed by Agitation, ſoorieſt diſappear ; I have 
erved that the Spirit of Blood was almoſt 
8Don clear of them as Spirit of Wine; and 
"when ſome Drops of it were let fall, they 
' manifeſtly appeared leſs than Dfops of Wa- 
ho 


To diſcover the ſubtlety of the Parts of 
Haman Blood, we fo prepared common Wa- 
ter, by Infuſions made in it without Hear, 
* at by putting one ſingle Drop of our Re- 
-Qified Spirit of Human Blood into ten Oun- 
e& and four Scruples of the prepared Water, 
md lightly ſhaking the Viol, there appeared 
throughout the Liquor a manifeſt Colour, 
whereof no Degree was diſcernible before ; fo 
that it diſperſed ir ſelf through a thouſand 
times as much Water, and produced a mani- 
feſt Change in the Colour of it : And tho? this 
putation is made upon the common ſuppo= 
tion that a Drop of Water weighs a Grain, 
tho? it weighs more a licile, the Difference 
recompenſed, fince baving dropped ten 
s of common Water into a common Bal- 
 Jance well adjuſted, and having likewiſe drop- 
_—_ Drops of this Spirit, we found that the 
were not only leſs in bulk, bat lighter, 
- face they weighed not above four Grains, ſo 
that the Proportion to which it extended it ſelf, 
may be ſaid to be as one, to betwixt 4000 and 
F*00 ; and this ſubtlety of the Parts of the Spi- 
rit of Human Blood will appear to be yet much 
greater, if we conſider, that ſome Part even of 
- This Drop muſt needs be Phlegm, 
TITLE 


TITLE VIL 


the Odour, Taſte, Colour, and Tr 
Y rency of the Spirit of Flomes ma. 
"WJ 


Tins the __ of Human __ is + res 
of ſome Liquors potentially 
ſince it reirizerates them, and with —— 
to others potentially Hot, ſince being mixed 
with them it renders them Hot, may appear 
from the following inſtance x, for ax ; pot 
the lower end of an Hermetically ed 
Weather-Glaſs into a ſlender Cylindrical Glaſs, 
we as much moderatly ſtrong Spirit 
of B into it as covered the Ball, and then 
dropped on that Liquor ſome good Spirit of 
Salt, upon which enſved a conflict accompa- 
nyed with'a Noiſe, Bubbles, and Heat, which 
made the Spiric of Wine preſently aſcend a- 
bove two Inches and a half; which Experi- 
ment ſeems to be the more remarkable, be- 
cauſe ſeveral other Volatile Alkalies being mix- 
ed with Acids; produce a notable degree of 
coldneſs ; and whereas I had ſeveral times 
found by Tryal, that the Spirt of Verdigreaſe 
would, with Volatile Salt of Sal- Armoniack or 
produce a real coldneſs. This Spi- 


ine 
rit of Verdigreaſe being mixed in the ſmall. 


Cylindrical Glaſs, with Spirit of Blood mode- 


rately ſtrong, not only produced a hiſſing: 


Noiſe and ſtore of Bubbles, but an atual Heart, 


upon which the Liquor in the Thermoſcope 
bo aſcended 
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'akended above an Inch and a half,tho? both the 
Liquors employed amounted not to above two 
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TIIJ1 LE VIL 


Of the difſolutive power of Spirit of Hu- 
| man Blood. OY 


HAT this Spirit is not only a good Me- 
dicine for ſeveral Diſeaſes, but is alſo a 

pod Menſtruwm, will appear from the fol- 
» inſtances. And firſt; having poured 
Spirit of Human Blood upon Crude Copper, 
in about a quarter of an hour the Liquor was 

bge blueith » which colour grew higher and 
| ztill in ſome hours it was deeply Cerule- 
ous, And to this 1 ſhall add, that having drop- 
ped a drop or two of Spirit of Blood _ a 
piece of brighd Copper, within about half 
' Minute of an hour, the Verge of the moiſten- 
ed part of the Surtace appeared blueiſh, and in 
8 little time after, the reſt of the wetted Part 
-@quired a fine Azure. SS - 
aving poured Spirit of B vpon filings 
or Zinke or Spiltre, it prefently begart to 
work manifeſtly in the cold ; and when aſliſted 
by a little Heat, it diſſolved the Zimke briskly, 
and not without producing ſtore of bubbles, 
being alſo a little diſcoloured by the operation 
this Experiment. 

Having put a piece of clotted Blood, which 
had been expoſed to the Air, into a —_ 
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Vial of clear Glaſs, and then poured on a lit- 
tle reQtified Spirit of Human Blood; and ſhook 
the Glaſs a little, the blackneſs of the ſuperfi- 
cial part of the Blood preſently diſappeared, 
and became a florid Scarlet, and the Liquot 
was tinged with a fairer red, and from a ſuc- 
ceſſion of bubbles paſſing from time to time 
out of the cold into it, ſcented to work ſome- 
what like a Menſtruum, but in a little time af- 
ter the Blood was degenerated from its for- 
mer colour to a little more dark one. But 
another clot of Blood, one fide of which was 
red and the other black, being put into the 
Vial, and Spirit of Blood poured upon it, the 
red fide had its colour improved, but the 0- 
ther continued black and dirty. And I once pre- 
ſerved twelve drachms of Blood in two of the 


Spirit of Blood, and found that twelve months: 


after it remained fair and florid, and little leſs 
than totally flaid z and when the Vellel was 
opened there appeared little ſign of Putrefacti- 
. on, but only a ſmall clot-was 'faſtened to the 
bottom;the reſt paſſing readily through a ſtrain- 
er ; ſo that the Spirit ſeemed to have a great 
embalmiag Virtue, ſince it was able to preſerve 
ſix times irs weight of a Body ſo apt to putre- 
fie ; - But to what hath been obſerved, I ſhall 
add, that havigg comirtted the Mixture to Di- 
ſtillation, the firſt Liquor was a kind 
Phlcgm, which was ſucceeded by a Spiriruous 
Liquor and Volatile Salt in a dry form. 
Having poured ſome of our Spirit vpon 
filings of Iron, where they were not in the 
leaſt Ruſty, and kept them together a while 1n 
digeſtion,we found,as we expected,that that Lt- 
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quor by working upon them had produ« 
&d a light ſubſtance, ſomething paler than a 
Crocus, and there a peared likewiſe in the Li- 
quor good ſtore of thin Plates, which after a 
ors being held againſt the Sun» 

, Exhibited the colours of the Rain-Bow 
rery vividly 3 but the taſte of the Liquor ap- 
peared not at all Martial. "oy 
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Of the Tinflure thit may be dirann with 
Spirit of Human Blood. 

w_ of Blood being put upon Saffron pre- 

ſeatly acquired a yellow colour ; and from 
Ta merick,a Tintture like a ſolutian of Gol, 
which may dovbtleſs. prove a good Mediciac 
i the Jaundice ; and ſome of this Spirit being 
pat upon powder of Blood, it preſently ex- 
| . from it a colour as red as that of 
French Claret, but when I made uſe of another 
parcel of Spirit well rectified, 1 found that it 
extracted not a Tincture ſo ſoon ; and after 
&veral hours the colour it obtained was brown, 
which in ſome hours after was heightned into 

neſs, and in a longer time it became al- 
molt as red as the former Tinture. 
— To ſhew that Spirit of Human Blood may 
extraſt Tincures out of the hardeſt Bodies, 
Fe put filings with it into a ſmall Egg, and 


them all night in digeſtion in a moderate 


t; and the next day we found the Liquor 
| PL Yo. tinged 
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tinged with a deep browniſh red ; and thoſe 
filings which ſtuck to the ſides of the Veſſe 
and were above the Liquor, were turned by 
the Exhalations of this Spirit into a yellow 
Crocus : But the Migture being kept ſome 
days longer in the ſame Veſlelthe colour of 
it was grown Opacous, and appeared to he 
black- when it was looked upon in a con» 
ſiderable bulk ; but it ſeemed of another colour 
when looked upon as it was ſpread thin upon 
white Paper. Some of this Ticure being pour- 
ed upon an infuſion of Galls, it would not 
make it of an Inky colour, nor was the pred- 
pitate, which preſently fell to the bottom, of 
an Inky colour, From which Experiments it 
appears, that it is unſafe either to ſuppoſe, 
that if Chalybeates be diſſolved in the Body, 
it muſt be by ſome Acid Juice, or to conclude, Wh 
that if Steel be diſſolved by the Liquors of our I | 
Bodies, they, muſt be' ex predominio Alkali- 
zate, ſince a Liquor that is very different from 
Acids diſſolves it ; but without touching fur- 
ther vpon this account, I ſhall rather com 
mend it to the conſideration of Phyſicians, t0 
pitch upon ſome other method of explicatwg 
the effets of Chalybeates upon Human Bodies, 
and whether martial Medicines may not be made 
uſe of, which are prepared by Volatite Alkalies, 
inſtead of Acids. We 
Spirit of Human Blood being kept in di- 
geſtion with powder of Amber, it ex 
no conſiderable Tin&ure, but whether the 
fault was in the fineneſs of the Amber, or the 
weakneſs of the Spirit, I ſhall leave undeter: 
mined. 
Some 
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upon ſome of that Gum called Seed-Lac ſoon 
became tinged, which I ſuppoſed to proceed 
from a ſuperficial colour of ſome Parts of 
the Gum, proceeding from ſome adhering 
Blood of the little winged inſects, who by 
their bitings occaſioned this Gum, upon the 

igs of the Trees where it is found ; 
Þ that the colour ſeems not to be given by 
the Gum, but the Blood of thoſe Animals, 
amd may probably be a good ſolvent Medi- 
ine, ſince moſt of the inſets uſed in Phy- 
kc& conſiſts of Parts very ſubtle and penetrat- 
ing, and of conſiderable Efficacy. 
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TITLE YL 
Of the Coagulating power M4 the Spirit of 
| Human Blood. 


1 rectified Spirit of Human Blood, 
being well mingled by ſhakeing it with a 
wnyenient Ay of Urinous Spirits, there 
fl preſently enſue a Coagulation or a concre- 
n of Parts, either of the whole Mixture or 
a of it, into corpuſcles of a Saline 
wm, which cohering looſely together make 
j. maſs of.. a fluid and: confiſteat ſoft tem- 


z in which form it will continue in a cool 
ace ſeveral months. 
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Some Spirit of Human Blood being put 
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TITLE XL 


Of the Precipitatine power of Spirit 
f cept — pirit of 0 


| T hath a power of Precipitating, as other 
Volatile Spirits, nioſt Bodies diſſolved in 
Acid Menſtruums ; 1 ſay moſt, becauſe there is 
no need this rule ſhould be general, or hold 
when the Body is of ſuch a Nature, that it may 
be as well diſſolved by an Acid as an Alkaly ; 
and that there are ſuch Bodies appears, ſince 
Spirit of Human Blood will diſſolve both Cop- 
per and Zink, which may be likewiſe diſſolved 
by Aqua Fortis and other Acid Menſtruums, 
But that this - Spirit will precipitate other 
Bodies diſſolved in Acid 24, , Lam con- 
vinced by ſeveral tryals made on red Lead 
diſſolved in Vinegar, Silver in Aqua Forts, 
Gold in Aqua Regia, and Tin diſſolved in an 
appropriated Menſtruum, and ſeveral other 
Bodies. And out of a Solution of common Salt 
made in Water, we could readily precipitate 
with the Spirit of Blood, a Subſtance which 
looked like a white Earth, and ſuch a Sub- 
ſtance | obtained in afar greater quantity, from 
that which the Salt-makers call Bretern, which 
uſually remains in their Salt Pans, when the) 
have taken out abont as much Salt, as would 
coagulate in 4. prai This Spirit of 
Human Blood does likewiſe precipitate a Solv- 
tion of Dantzik Vitriol in Water, but that 
Solution is not a total one. 
TITLE 
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TITLE XII. 


Of the Aﬀenity between Spirit of Human 
Blood, and ſome - Chymical Opls and Vi- 


$04s Spirits. 


er 
in 

is T HAT there is an Aﬀinity betwixt Spi- 
Id rit of Homan Blood, and Spirit of Wine, 
i ars, {ince we' have formerly obſerved that 


put together, they will concoagulate, 
continue united a long timez and tho? a 
reftified Spirit of Wine will not draw a Tin- 
Qure from Blood, .yex Spirit of Blood will, 
But as for Lixiviate Liquors ſuch as are made 
of Salt of Tartar, fixed Nitre, &c. we find 
not that they will ſtrictly aſſociate with it. 

It of Blood readily mixes with that Adia- 
us Spirit formerly mentioned ; but de- 
phlegmed Spirit of Blood mixed by a. itation 
with its Oyl, will preſently ſeparate again, 
tho? with Spirit of Wine it will permanently 
mite,tho theſe two Liquors belong to a diffe- 
rent, viz, the one to the Animal, and the 0- 
ther to the Vegetable Kingdom. 

With the eſſential Oyls of Aromatick Vege- 
tables, the Spirit ſeems to have a greater Afti- 
nity ; for an equal proportion of this Liquor, 
and of Oyl of Aniſeeds, drawn in an Alembick 
þ& Yeficam, being ſhaken together, they made 
a ſoft or Semifluid coagulation, .which «con- 
tinued in that form for a day or two; and 
would probably have longer doae fo, It I 

K k 3 ; hal 
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had not had occaſion to proceed further with 
It. | 

To ſhew that Spirit of Human Blood may 
either communicate ſome of its ſaline Parts to 
eſſential Oyls, or work a change in them ; I 
digeſted a while in a Glals with a long neck 
ſome reQified Spirit of Human Blood, with a 
convenient quantity of Qyl of Aniſceds drawn 
in an — and found that the Oyl grew 
coloured of a high yellow, and afterwards 
attained a high redneſs ; which may afford us 
a hint of the cauſe of ſome changes of colour, 
that are produced in the Liquors of the Body. 

To take off the ſtinking quality of Human 
Blood, and to render it more grateful, we 
mixed with it in a Glaſs about an equal quan- 
tity or half as much Oyl of Aniſeeds, and hav- 
ing ſhaken them together in the Glaſs, we placed 
it in a Furnace with a gentle Heat, by which 
means the ſlight Texture of the Coagulum be- 
ing diſſolved, part of the Oyl appeared float- 
ing upon the top, whence being ſeparated by 
a Tunnel, the Liquor was whitiſh and with- 
out a ſtinking ſmell; it ſmelling and taſteing 
ſtrong of Aniſeeds, tho? the faline Particles 
retained a conſiderable degree of their brisk 
and penetrating taſte. 

Another way I took. to deprive Spirit of 
Human Blood of its offenſive ſmell was, by 


employing a Medium to unite it with eflential 
Oyls; for having diſſolved an eighth part of 
Oyl of Aniſeeds in highly reQified Spirit of 
Wine, and added an equal quantity of Spirit 
of HumanBlood and upon a convenient agitation 
we ſuffered the Mixture to ſettle a commer 

| ble 
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time, after that it appeared, that ſome of 
the Oyl ſwam in drops diſtin from the other 
Liquors, which conſiſted of a Mixture of the 
two Spirits impregnated with a few particles 
« Oyl which they had detained. This Liquor 
gounded with little Concretions made by the 
Coagulation of the Sanguineous and Vinous Spi- 
rits; which by a gentle Heat were ſublimed in 
the form of a Volatile Salt, to the upper Part 
of the Glaſsz and this Salt had not only a much 
leſs penetrating Odour, than the meer Vola- 
tile Salt of Human Blood, but had-quite loſt 
its ſtink, and yet retained a conſiderable 
eſs, and ſomething of the ſcent of Ani- 
$3 and the remaining Liquor was likewiſe 
deprived of its ill ſmell, and moderately im- 
bued with that of the Oyl. "2 
To try whether there would be any Afinit 
between our Spirit, and the highly reQtified 
Oyl of Petroleum,l ſhaked a convenient quanti- 
\ Ga them together in a new Vial,upon which 


ot eſently turned into a whiteMixture; and 
a few hours the greater part of theOyl 
fwam above the Spirit, yet there appeared be- 
twixt the two Liquors a good quantity of 
whiteiſh Matter, which ſeemed to bg produced 
by the Union of many Particles of the Spirit and 
Ol, which were moſt diſpoſed to combine. 
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TITLE XII. 


Of the Relation betwixt Spirit of Human 
Blood and the Air. 


T O try whether the Air will have any con- 
' fiderable effet on the Spirit of Human 
Blood after Diſtillation, as it evidently hath 
on the Blood before, 1 ſpread thinly upon a 
piece of white Paper ſome ſmall filings of Cop- 
per, and wetting them well without covering 
them quite over, with a few drops of Blood ; 
by that means they being well expoſed to the 
free Air; the Action of the Liquor was ſo 
much promoted, that within a minute or two 
it did 'even if the cold acquire a bluciſh co- 
lour; and in fewer minutes than one would 
have expetted, that colour was ſo heightned 
gs to become Ceruleous ; but another parcel of 
the ſame filings being pat into a Vial, the in- 
tercoutſe of the ' Air being excluded, the- Li- 
quor would not in ſome hours acquire ſo deep 
a colour, | 

Having in a clear Cylindrical Vial of ahont 
an Inch Diameter, put more filings of Cop- 
per than was requiſite to cover the bottom, 
and poured ſo much Spirit of Blood upon them 
as rought about a fingers breadth above them, 
it in a few hours- acquired a rich colour, 
which after a day or two began to grow more 
faint, and afterwards gradvally declined, til 
it was almoſt loſt ; yet the Liquor was not al- 
together limpid or colourleſs, as 1 have _ 

| a 
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had it with Spirit of Urine or Sal- Armoniack, 
and theſe remains of blueiſhneſs I attributed to 
the effets of the Air included in the Bottle, 
with ſo ſmall a quantity of Liquor. And tho” 
I thought it not impoſſible, but that length 
of time might deſtroy it*s blueiſhneſs, yet un- 
ſtopping the Veſſel, 1 obſerved, that in two 
minutes of an hour, the Surface of the Li- 
where it touched the freſh Air became 
eous ; and in a quarter of an hour the 
whole Body of the Liquor had attained a deep- 
er colour than that"ot the sky, which colour 
ſenſibly paler again when the Vial was 
- But one thing I muſt add is, that 
T have found the Experiment to ſucceed with 
ſome Analogy, when another Volatile Spirit 
hath been made uſe of, in which there was no 
Volatile Salt of Human Blood ; but the Ex- 
_ being repeated the Air produced a 
and ' not a Ceruleous colour, which 
makes me ſuſpend my Judgment till ſatisfied 
by further experience, whether the event of the 
former tryal depended on any Affinity of the 
Spirit with Blood or not. And here I ſhall 
add, that a parcel of Spirit of Human Blood 
being kept in Yacuo Byliano, when the Air was 
pumprt out, it afforded fewer and leſs bubbles 
than an equal quantity of common Water. 
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T3 7 I..R XIV. 


Of the Hoſtility of the Spirit of Human 
Blood with Acids, whether they be in the 
form of Liquors or Fumes. 


T exerciſes its Hoſtility againſt more than 

one ſort of Acid Spirits, as Spirit of Salt, 
of Nitre, Spirit and Oyl of Vitriol, Aqua For- 
tis, Aqua Regis,&c. And not only you FaQtiti= 
ous but natural ones, as the Juice of Lemons,up- 
on its Mixture with which there preſently enſued 
a great commotion with noiſe.But there is not on- 
ly an Hoſtility evident betwixt the Parts of theſe 
Liquors, but alſo their Efluvia ; for. if Spirit 
of Salt of Nitre be put into a Vial ſomewhat 
wide mouthed, and Spirit of Blood reQified 
into another, when theſe Liquors are held 
near one another, their inviſible Emanati- 
ons joyning together will form a manifeſt 
Smoak. 

Some pure Volatile Salt of Human Blood be- 
ing juſt ſatiated with Spirit of Nitre, we 
ſlowly evaporated the ſuperfluous moiſture, 
which being done,we took the compound Cry- 
ſtals which the Mixture afforded, and put it 
into a Bolt-Head with a ſlender and a long 
neck, and then adding to it a convenient quan- 


tity of Salt of Tartar, and as much diſtilled 


Water as made the Mixture Liquid enough, 
the Salt of Tartar detained the Spiric of Nitre, 
and a good proportion of -the Volatile Salt 

* aſcended 
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acended in a dry form to the neck of the 
Veſſel 
Spirit of Blood and Nitre being mixed to- 
Lou there enſued a conflict, in which thick 
fumes roſe plentifully, and circulating in 
the” Veſle), ran down the ſides of it in a white 
ſtream ; untill the fumes ceaſed to riſe a- 
oy tho Mixture in the mean time appearing 
- » Mans ſetled and ſeeming to have been 
oc by a fattiſh Subſtance, we put 
tolt a little rain Water, and having by filtra- 
tion erated the Faces, and ſlowly evapo- 
rated the thus clarified Liquor, the faline Parts 
tot into Cryſtals like thoſe of Salt-Petre ; but 
ater a while ſeemed yellow, as if tinged with 
the Oyl, XN, Tho' on ſeveral occaſions the 
of Blood appears Oyly, yet I not long 
diſſolved another parcel of Blood, whoſe 
Liquor was clear and limpid a year after. 
Some of the before mentioned Cryſtals being 
put upon well kindled Charcoal, preſently 
melted and burnt away like Salt-Petre, but the 
flame ſeemed not fo halituous, and differed in 
colour, being not at all blue but yellow;and after 
the Deflagration ceaſed, there remained upon 
the Coal a lump of dirty coloured matter, 
which had ſcarce any taſte, nor was that little 
it had Alkalious. This brittle Subſtance being 
held in the flame, became red hot withour 


any ſenſible imminution, and ſo it did upon a 
hve Coal. 
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TITLE XV, 


the Medicinal Virtues of Spirit of Ha. 
L& Wan - mares" 4 Þurarl 


INCE we meet not with any Acid Sob- 
ſtance, except in- the Pancreatick Juice of 

a ſound Perſon: And ſince the fixed Salt of 
Blood does much reſemble Sea-ſalt, whether 
its Spirit be Acid or no; and fince ſeveral 
Parts of the Body whether Solid or Liquid, 
afford a Liquor impregnated with ſtore of 
Volatile Salt ; it is not amiſs to think that the 
Spirit of Haman Blood, may have conſiderable 
$ in ſeveral Diſeaſes, even when exter- 
nally applyed. And that Spirit of Sal- A&me- 
niack hath been found ſucceſsful in aſſiſting ſe- 
veral People in Apoplexies, Epilepfies, &c. 
when applyed to or put up the Notrils, it's 
confirmed by the experience of ſeveral learned 
and able Phyſicians; and upon the like reaſon 
I prepared a Volatile Sal: ſablimed from a 
compoand Salt, obtained from Spirit of Blood 
{atiated with Nitre. And for a like purpoſe, 
ro bring over theSaline Partof Blood in a liquid 
form, we mixed two Parts of dryed Blood 
with three of Spirit of Blood, and diſtilling them 
with a pretty | vg fire, we obtained a pret- 
ty deal of Spirit, unaccompanyed with any 
Volatile Salt, in a dry form; and this Spiril 
ſeemed to have a ſtronger taſte #nd ſmell be- 
fore reQification, than Spirit of Hnman Blood 


prepared another way had after reQification ; 
an 
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ad had we made uſe of more Lime, I queſtion 
not but that we ſhould have obtained a more 
piercing Spirit, ſince ir would have retained 
ee of the Oyl and the ſuperfluous moi- 
Ee, | 
And on this occaſion I ſhall add, - that I 
have often found Head-aches cured by the ſe- 
application of Spiric of Human Blood ; 
which is likewiſe good in Hyſterick and Hypo- 
chondriacal Caſes, and in fainting Fits; and 
if the ſmell of it makes it too nauſeous, that 
may be corrected according to the method 
already laid down in this Chapter, to which 
T ſhall add, tbat a few drops of Oyl of Rbodi- 
wn, being diſſolved in Alcohol of Wine, if 
that be mixed with Spirit of Hnman Blood, 
it will give it a very grateful and odoriferous 


; And here I ſhall add, that Medicines made 
of Amber have been found 1tucceſsful not only 
in Convulſions, and other Diſtempers of the 
Genus Nervoſum, but the TinQure of it in 
Spirit of Wine, hath proved ſucceſsful enough 
in Diſeaſes both of Men and Women. ' And 
this TinQure may not inconveniently or unſuc- 
celsfully be added, to corre& the Odour and 
increaſe the Virtues of Spirit of Human Blood ; 
and tho Oyl of Amber will not mix readily 
with Spiric of Wine, yet if they be ſhaken to- 
wm and left to ſettle at leiſure, tho* they 
ettle in diſtin&t maſſes, yet the Spirit would 
even in the cold extrat a high and a yellow 
TinQure, little different from the Oyl ir ſelf, 
which may be mixed with the Spirit of Blood, 

till the ſmell of the Amber be predominant. 
To 
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To what hath been ſaid of the external uſe 
of Spirit of Human Blood I ſhall add, that if 
the Oyl in theſe Mixtures ſhould be too much 
predominant, * it may be eaſily ſeparated by 
runing it throngh a Tunnel, whoſe Orifice at 
the boftom is formed ſo ſmall and ſharp, as to 
give way for the Spirit to run off firſt, which 
may when thus ſeparated be kept in a diſtin& 
Veſſel. And fince if the Vinous Spirit be ſuf- 
ficiently reQified, there will by the Coagula- 
tion of the Saline and Urinous Parts, be pro- 
duced a kind of Salt, you may either pour the 
Liquid part into another Veſſel, and then 
uſe them ſeparate, or elſe ſeparate the Salt by 
ſublimation in a dry form; and Spirit of Hu- 
man Blood thns ſeparated will have a fragrant 
brisk and piercing Odonr.. Burt, 

To conclude, this Spirit is not only good 
in reſpe& of the Virtues aſcribed to its ſcent, 
bat it may be good likwiſe when nſed as a fo- 
mentation, as Spirit of Sal- Armonack hath 
been effectual in removing the Pains of the 
Gout, and in the Eriſipelas. And fince upon 
the account of its Alkalizate Natnre it may be 
good. to corre& Acidities, it may be for that 
purpoſe made uſe of both by Phyſicians and 
Chirurgeons. 
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Of the Medicinal Virtues of Spirit of Hu 
man Blood inwaraly uſed. 


| ae been long apt to think, that the 
ſame peccant matter may produce ſeveral 
Diſtempers as its effects are diverſified, part- * 
Iy by its greater or leſſer quantities, as well 
8 more. or leſs active qualities, and partly by 
the particular Natures, or Structures, and Sci- 
nations of the Parts that it invades ; which 
ſeems to be favoured by the frequent Metaſta- 
ſes of Morbifick matter in ſeveral Diſtempers, 
fince the ſame Acid or ſharp Humours ſome- 
times occaſion a Colick, ſometimes after that 
2 Palſey, at other times a Cough, a flux of 
the Belly, an Opthalmia, a Violent Head-ach, 
Convulſions, &c. As the peccant Humour 
falls yupon this or that part, upon which ac- 
_ count one or two Medicines may be able to 
cure ſeveral Diſtempers, eſpecially if endew- 
ed with any variety of active Virtnes; and 
upon theſe grounds I am inclined to believe, 

t the Spirit of Human Blood may be 
good Remedy in ſeveral internal affections of 
the Body; and indeed Volatile Alkalies in 
general have been ſo proſperonily made nle 
of in Phylick, ſince the year 1555 as to in» 
vite ſeveral Phyſicians to «cmploy them 
inſtead of other Medicines, which clog and 


weaken the Paticnt, and want ſcvcral advan- 
tageous 
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cageous qualities, which may be found in Vo- 
latile Alkalies, 

And indeed Spirit of Human Blood mor- 
tifies Acid Salts, which occaſion ſeveral Diſ- 
eaſes: It is likewiſe a great Reſolvent, and 
fir to open Obſtruftions which produce not a 
few Diſeaſes ; it is alſo Diaphoretick and Di- 
uretick, and able to diſcharge ſeveral noxious 
Salts, and to expel ſeveral Malignant and Con- 
* tagious Partickes of matter, It reſiſts Putre- 
faction and Coagulation ; and gives a brisk- 
neſs and Spirituouſneſs to the Blood, which 
promotes free Circulation, upon which 
account it is a good Cordial and an 
Antidote * againſt ſome Poyſons: It is ve- 
ry friendly to the Genus Nervoſum, and.' to 
cure its Diſtempers, and Balſamick in ſome 
ſort of Aſtbams, it neither cauſes great eva- 
cuations, nor does it clog the Stomach ; or is 
diſadvantageous In any manifeſt qualities. And 
it may likwiſe be very good in fſach caſes as 
Spirit of Sal- Armoniack hath been fonrd 
ſacceſsful in. Helmont commends it in Epi- 
lepfies, which he ſays, it will cure in Adult 
Perſons : And I have known it cure an inve- 
rerate Conſumptive Cough, and ;a very bad 
Head-ach, which had a long time baffled ve- 
ry eminent Phyſicians. But beſides the Virtues 
it hath wheh ſimply uſed, its Virtues may be 
enobled and diverſified by a long digeſtion, or 
frequent Cohobations of the Spirit with the 
Oyls, Salt or Phlegm of the ſame Concrete ; 
or, by uniting it with Acids, as Spirit of 
Nitre, or Vinegar z Verdigreaſe, Oyl of ? 
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reduced by evaporation into Cryſtals. 


our Spirit with Metalline Solutions, as 
efGold,Silver,or Mercury ; and with Solutions 
of Mintum made with Spirit of Vinegar ; by a 


tion of them, I have obtained finely ſhaped 


«Or, again either by uniting with it Sulphur 
opened with Salt of Tartar; . or by diſſolvi 
wit Metalline Bodies, as Copper, Zinke, - 
Iron. Or by adding about a double weight of 
| Acohol of Wine; for theſe Liquors being, 
taken together, will in a very great meaſure 
coagulare into a Salt, which will retain a con- 
Wderable degree of quickneſs and.. penetrancy. 
And why fach Salrs as theſe ſhould not be ef- 
tous I ſee no reaſon, ſince ſuch a kind of 
# Mixture, tho* made with another Urinovs 
Pirit hath had extraordinary effets in Fevers, 
wr is the Liquor this Salt leaves behind uſeleſs 
tm Medicine when well depblegmed. 


'But this Spirit. may be. rendered ill more. 


; commodious, if impregnated with eflential 

Oyls ; and by that means ſeveral Oyly Volatile 

Salrs may, be produced, which may be vfſeful 

gy=olier Diſtempers, as thoſe Oyls reſpcct 
or that part in their Medicinal Virtues, 


L1% CHAP. 


= Virtues of it may be enobled,. by u- 


Mixture of which Liquor and a flow evapora-- 
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CHAP.'X. 
An Appendix to the Memoirs for the Na. 
turd 4 of Human Blood: Cons 
"je, p 


taining, firſt, particulars referable to the 
ſecond Part of the foregoing Hiſtory. 


EXPERIMENT I. 


Fs cauſed twelve Ounces of dryed 
Blood to be carefully diſtilled, the Sub- 
ſtances obtained from it, were of Volatile Salt 
and Spirit together five Ounces ; the Liquor 
ured off from the wet Salt being thirteen 
hms, fifty four Grains, ſo that the Salt 

was three Ounces, two Drachms, and fix 
Grains ; of fetid Oyl there were two Ounces ; 
of Caput Mortuwm four Ounces, and two 
Drachms ; ſo that about fix Drachms of the 
whole was conſumed in the Operation. The 
Caput Mortuumn being calcined yielded but fix 
Drachms and a half of aſhes, the fixed Olea- 
ginous Parts being conſumed by the accenſi- 
on ; the colour of the aſhes was reddiſh when 
cool, tho” in the fire they appeared white as 
ſoon as the Oyl was conſumed, theſe aſhes be- 
ing turned into a Lixivium, afforded five ſcru» 
ples of white fixed Salt, beſides a little which 
got into the contiguous Sand, which being 
recovered by Water, and reduced to a Salt 
made a ſcruple more, So that there remain- 
ed for the Terra Dammata fourteen Scruples and 
a half, which is a good deal above ww 
e 


” 


ip. of Human Blood, 

te weight of the Salt; whence it ap h 
; appears, that 

the pure fixed Salt is but betwers the fifty 


ſerenth and fifty eighth part of dryed Blood, 


' and therefore probably amounts to no more 


Hood 


about the 170th part of the maſs of 
lood ; and the fixed Earth is to dryed Blood 
8 about nineteen and about a half to one. 


EXPERIMENT 1. 


- A parcel of Blood weighing ten Ounces and 
ſeventy three Grains, being flowly diſtilled 
todryneſs in a Head and Body on a digeſtive 
Farnace, afforded of Phlegmatick Liquor ſeven 
Ounces,two Drachms, and forty ſeven Grains ; 
and of Caput Iortuum or dry Subſtance two 
Ounces, two 'Drachms. This pulvcrable mat- 
ter being diſtilled in a Retort by degrees of 
fire yielded two Drachms, forty cight 
Grains of Oyl. The Spirit being poured off, 
the Salt weighed but forty eight Grains, and 
the Salt being waſhed out with the diltiJled 
Water, we obtained thence by Sublimation 
into the neck of a Glaſs-Egg one Drachm, 
fire Grains of dry Salt, The Capul AMortuum 
meighed fix Drachms, twelve Grains, which 
being carefully calcined yielded two Scruples 
md four Grains of aſhes ; which were red, 
ad theſe being elixivated afforded eighteen 
Grains of Salt, beſides the remaining Earth, 
23 is of a red colour with an Eye of Pur- 
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Particulars referrable to the Primary Title of the 
Natural Hiſtory of Human” Blood. 


EXPERIMENT I: 


Spirit of Vinegar put upon Blood, turned 
its red colour of a dark or dirty colour, 


EXPERIMENT IL 


Juice of Limons poured upon the ſuperfi- 
cies of Blood, impaired its florid colour. 


E XPERIMENT lll. 


Juice of Oranges changed Blood leſs than 
Limons. | | 


EXPERIMENT Is, 


The black part of clotted Blood expoſed to 
the Air, preſently became of a pleaſant and 
florid colour, 


EXPERIMENT F. 


Spirit of Sal- Armoniack dro vpon black 
clotted Blood, preſently rendered it florid, 
but not ſo much as the open Air. 


EXPERIMENT /l. 


Fixed Alkalies or lixiviate Salts reſolved 
per Deliquium, turned it red, but not ſo florid 
as the Urinous Spirit. EXPE: 
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EXPERIMENT 7/1. 


The Juice of Scurvey Graſs freſh drawn, p 
inclined the black Surface of clotted Blood to 
rediſhneſs, | 


F [I 


EXPERIMENT /1l. 


Blood being cloſed vp with an eighth or 

fourth part of Spirit of Wine about three years, 

h- was coagulated, but neither ſtank nor was it 
in the leaſt putrified. 


EXPERIMENT 1X. 
' A ſmall piece of concreted Blood being left 


three days in Spirit of Wine, was rendered 
moderately hard and friable throughout. 


EXPERIMENT. X. 


d Upon tryal we found, that an Ounce of 
diſtilled Water would diſſolve at leaſt two 
Drachms of Volatile Salt of Human Blood ; 
and by the help of Heart it was able to diſlolve 
twenty five Grains more, nor did any of this 

Salt ſhoot into Cryſtals upon its Refrigera- 
tion. 


EXPERIMENT AMI. 


The aforementioned Solution being put in- 
| to a Retort,to be drawn off with a pretty quick 
| WW heat, we obtained a diſtilled Liquor, that 
L329 con- 
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contained almoſt all the Volatile Salt, except 
a little which eſcaped in a dry form ; and 
this Liquor —_— ſtrong as moderate Spi- 
rit of Human Blood, it may give us a hint, 
what proportion of a Liquor to Salt may be 
ſufficient for ſach a Spirit. And one thing 
here may be worthy our notice, viz. That 
the Liquor which was too much impregnated 
with Salt, having been expoſed to the Air in a 
froſty Night, we perceived at the bottom of 
the Glaſs a good. deal of Volatile Salt ſhot 
into Cryſtzls, tho? the Cryſtals that were this 
way obtained were fine and clear, and ſome of 
them larger than Spangles; yet being very 
numerous and ſticking together, we could not 
diſcover the ſhape of particular Grains, nor 
whether they were all of the ſame ſhape, but 
divers of them appeared to be flat thin Plates, 
with finc reQtilinear Angles, ſo that we con- 
jeFEured it the whole Plates could have been 
ſcen, their broadeſt. Sorface would have been 
found Hexagonal, or of ſome Polypone figures 
very near of kin to that. 


EXPERIMENT XMIL 


An Ounce of diſtilled Water was ſhut vp 
1 a Glaſs-Egg, with as much Salt as could be 
diſlolved in it, and expoſed to congeal ina 
troity Night; but the Salt was neither con- 
gealed nor the Water, tho” afterwards it was 
removed into a fiigorifck Mixture, which 
would perhaps Have troze Beer, or Alc, or 
the weaker fort of French Wine; yet we did 
not perceive che leaſt Glaciation, 

EXPE- 
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; EXPERIMENT X1I!. 
*'Tho? 'Sea-Sglt diſſolved in Water renders 
it leſs ſubjett ro be froze, .yet being joyned 
with Ice or Snow, and externally applyed, it 
conduces to the freezing of it. Wherefore 
we mixed about a Scruple of Salt of Human 
Blood with Ice, to try whether it would have 
the like effet, and accordinly we found, that 
a ſlender Pipe of Water being immerſed in 
it, the Water in the bottom of the Pipe was 
4 = 


EXPERIMENT 2W. 


Some of the fibrous part of Human Blood, 
being expoſed to the Air in an open and ſhal- 
low Glaſs in a froſty Night, the next Morn- 


_ Ing it was lightly frozen, and the Surface of 
the Ice prettily figured with reſemblances of 


Combs with Teeth on both ſides, not much 


alike Sa 4rmoniack coagulated in common 


Water. 
And not here to mention what hath been 


Gid, by ſome, of the Virtues of Human Blood, 


I ſhall propoſe a couple of Medicines to be 
pared from it, one of which may perkaps 
ve no inconſiderable _ The fir m_ 
cine 1 attempted to make, was tting to Salt 
, ! wa Fitead. of Oyl 

of Turpentine,and by ſtirring them long toge- 
ther in the open Air, to make ſuch a ſaponary 
concretion as Matthem's Coretor, which is 


eſteemed and employed with good ſucce 
46 


ſs by 
ſome 


The other Medi- 


ixture,” which ſome 


ao 
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Particulars referrable to the third Part of the 
| Hiſtory. Fe 12 


EXPERIMENT I 


'T HE Blood ofa young Man, when cool, 
having. its Serum and fibrous Parts ſepa- 
rately weighed,” the latter weighed about fix 
Quares, and the ſerous part not many Drachms 
om that weight, _ 


EXPERIMENT ll. 


- The very ingenious Mr. Hook and my 
ſelf,” having often obſerved on the Surface of 
frozen Urine, figures which much reſemble 
Combs or Feathers; conſidering the Afﬀ- 
nity vſpally agreed” on berwixt the Serum of 
Human Blood ard Urine, we expoſed ſome 
of it, ſtrained thr6ugh a linnen rag to ſeparate 
the'Gruniovs part, to the Air, in a ſballow 
Veſſel ſtveral' Nights conſecutively, and ob- 
ſerved, that being froze, there appeared upon 
the Ice contiguous to the Air, certain figures 
which did not ill reſemble thoſe of congla- 
clated Urine. ag | 

A: E440 EXPE: 
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+ EXPERIMENT Il 


, 


+ To try whether Serum as well as Urine, 
ight not as well .bs made-uſe of for inviſible 
we traced ſome Charatters with it upon 
"Paper z and when they were dryed, we 
the unwritten ſide. over the flame of a 
Candle, keeping it always ſtirring, that it 
might not take fire, upon which the Letters 
on the upper lide appeared of a dark colour, 
tho? not of an Inky blackneſs. | 


« 
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* Particulars referrable to the fourth Part of 
Ie #* the Hiſtory. 


"XX" 


'INCE according to the ſeveral ways of 
diſtilling Human Blood, the. Spirit of 
Salt, &c. produced, may be conſiderably di- 
verſified ; 1 diſtilled three Portions of Human 
Blood, each with a different additameant. 
" The firſt which was diſtilled with Quick- 
Lime, we ſhall ſubjoya the following account 
of, viz. Four Ounces of coagulated Blood, 
ing mixed with an equal proportion of 
Qaick-Lime, we diſtilled them by degrees of 
ire in a Retort placed in Sand, by which 
means we obtained a. proportion of reddiſh 
Spirituovus Liquor, which ſeemed not very 
Phlegmatick, together with ſome Oyl, the 
Januicy of which was but ſmall, the reſt be- 
ng probably detained by the Lime, and a 
Iinall Portion of that little Oyl that came 
over 
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over ſunk in the Spirit, the reſt ſwiming up- 
on it. The Spirit ein fer in a digeſtive Fur- 
nace in a ſmall Head and Body, to redtifie 
with 'a gentle Heat, the Receiver was three or 
four times: removed 3:and-we obſerved; that 
| the firſt Spirit that canie over was not near fo 
fetid, as-that which aſcends when it is diſtilled 
per z.and.the like was obſerved in the ſuc- 

ding Portions, the Oyl being detained he- 
hind by the Quick-Lime ; the reQified Spirit 
was clear and colourleſs, 'and had a taſte much 
ſtronger than its ſmell, and ſo ſtrong that it 
made me think ſome Volatile Alkalious Parts of 
the-Quick-Etme- were carried vp with tt, ro'te 
ſatisfied of which we dropped ſome of it-up- 
on a Solntion of Sublimate =_ fair Water 5 
and on the firſt contatt we perceived a precipi- 
tate a little inclining to yellow, as Quyick-Lime 
in a greater 'quantity uſually turned it -. But 
afterwards: the Precipitate appeared white, 
like that made with ordinary Volatile Liquors 
of = _—_— dog Clabes, 

me of t ore t into a Glaſs- 

afforded: riot any dlatile Salt in a dry form, 
and the tryal being continued, we found, that 
the Spirit by the attion of the fire leſt its 
limpidneB, and became muddy or tronbled. 

Another Portion of it_being mixed with a 
highly rectified ardent Spirir, vpon their be- 
ing kept all Night in the-co}d, no coagulatr 
on enſved, -nor could: we perceive any, when 
it had beech kept ſeveral hours in a moderate 
Heat. -But the Mixture acquired a yellow 
colour, ahd let fall a pretty deal of darkiſh 
powder, 8 


Some 
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$0 Spirit being mixed with good 
Spirit of Salt, they ſmoaked at their firſt 
» but produced neither bubbles or 


© Another Portion being mixed with Oyl of 
there was produced a great ſindak, 
quan intenſe degree of Heat without any vi- - 
idle Ebullition, or any bubbles or noiſe, bus 
S _ of the Oyl was heightned and grew 


»- From whence it appears, that this Alkati- 
mated Spirit of Blood is very differetit from 
fimple'Spirit of Blood ; but whether upon this 
weount it becomes a more violent, or aleſs 
ſafe” Medicine, further Experience muſt dif 
cover. 
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19-1 EXPERT MENT Il. 


-2DPwo Ounces of Tartar calcined to white- 
neſs by an equal weight of Nitre, being diſtil- 
led in a Retort in a Sand Furnace, with an e- 
qual weight of dryed and powdered Blood, 
It appeared that Quick-Lime a&s on this oc- 
calion otherwiſe on Blood than other Alkalies 
do;":for whereas the Blood diſtilied with that 
yielded -a ſtrong Spirit before reRification, 
and unaccompanyed with dry Salt 3 this" Mix- 
ture afforded vs at the firſt Diſtillation a weak- 
er Spirit, but ſo much Volatile Salt with it 
as covered the whole internal Surface of the 
Receiver, Beſides there was a manifelt diffe- 
rence in their Caput Mortuums: And tho? the 
Spirit drawn from Quick-Lime did not fer- 

ment 


An 
Blood and © 
in a little tim 


rH Materir Li- 
ſmel], and very 
and og, The Caput Mortwum ſeem- 
ed to be of a very compounded Nature. But 
oe ting obſervable in our Experiment was, 

tho” Oyl of Vitriol ory exerciſes a fix» 


EXPERIMENT I. 


We prepared an Aurum Fulmmans, by 
precipitating a Solution of Gold made in 4- 
py Regia with Spirit of Human Blood, and 

dulcifying the precipitate with common 
War, and then drying it leiſurely. 


EXPERIMENT P, 


Having immerſed the Ball of a Weather- 
Glaſs in Spirit -of Blood contained in a wide 
moyuthed Glaſs, we pomed on ſome m_ + 

erdi- 
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Verdigreaſe, which made a conflict with it 
. and excited bubbles ; there was likewiſe pro- 
duced a degree of warmth not inſenlible 
on the outſide of the Glaſs ; and the Liquor 
was raiſed in the Thermoſcope a conſiderable 
height, * tho? when the conflict was over it be- 


gan moderately to ſublide again. 


EXPERIMENT Pl. 


Having gradually mixed Spririt of Blood, 
with as much Spirit- of Nitre as it would 
work on it, they produced bubbles with a con- 
fiderable noiſe, and when the Liquors had 
ſetled in a cool place, it appeared, that ari 
Oyl had been ſeparated from it-in this ope- 
ration; fince a red colour was not only pro- 
duced by it,* but the Surface of the Liquor 
- was covered with ſuch a film, as Liquors co- 

y impregnated with Antimony or other 
phureous Bodies uſually are, And when it 
was looked upon with Eyes conveniently pla- 
ced in reference to it and the Light, it appear- 
ed to be adorned with vivid colours of a 
Rain-Bow, as Red, Yellow, Blue, and Green ; 
and that too in their natural order. 


EXPERIMENT PI, 


Spirit of Human Blood which had been kept 
twelve years, being whi&n-it was looked upon 
not well ſtopped, it appeared to be a Spirit- 
leſs Phlegm, but not of a red florid colour, 
and but little waſted. 
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EXPERIMENE VI 


irit of Human Blood being expoſed to 
the Air in a froſty Night, in which Oyl of 
nary Was _— i cap ou in the leaſt al- | 
t or | y it, but being put in» 
" a frigorifick Mixture, it was preſently 
Ozen. 


EXPERIMENT 1IX. 
A piece of black clotted Blood, being put 
into Spirit of Human Blood, it became of a 
florid colour, and retained that all Night. 


EXPERIMENT X. 


| _ parcel, 
acquired not a indore, Bll urged with Heat; 
and then only a yellow one; but common Wa- 
ter preſently ilolved a pretty deal of another 
 parce 


EXPERIMENT Xl. 


Spirit of Human Blood poured on lumps 
of Vitriol, diſſolved *them flowly without a 
froth ; but upon the powder the ſolution was 
quicker and with a froth. . And both the So- 
lutions were of a more lovely blue than the 
Mineral it ſelf; nor was there z dark Preci- 
pitate 
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' Seate 83 in a Mixture of ordinary Vitriol and 
of Urine. | 


EXPERIMENT MI 


. Spirit of Human Blood employed for an 
invilible Ink, is much better than Serum of 


EXPERIMENT AMI. 


Having immerſed the Ball of a Weather- 
Glaſs in diſtilled Water contained in a wide 
mouthed Glaſs, upon an affuſion of two or 
three ſpoonfuls of Spirit of Human Blood, the 
tinged Spirit of Wine did preſently ſubſide inthe 
Stem, within a littlc, as 1 have obſerved it with 
Spirit of Urine. And here it may not be 
to take notice, that the reaſon why I em 
diſtiled Water inſtead of common Water or 
Pump Water, is, becauſe it is not impregnated 
with Salts, which may vary the ſucceſs of the 
Experiment. 


EXPERIMENT XIV. 


Spirit of Blood being poured upon filings of 
Copper, and ſtopped up in a Glaſs extracted a 
Ceruleous Tinfnre, which in a few days gra- 
dually growing fainter, I opened the Glaſs up- 
on which its Ceruleous colour was renewed,and 
extended it ſelf downwards towards the bot- 
tom of the-Vial, and ſo ſtrong as to render the 
Liquor almoſt Opacous. And tho? the Liquor 
Was 
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was ſtopped np ſeveral days after, yet it loft 
. 
not its colour, 


EXPERIMENT X 


; Some of the ſame Spirit being poured npon, 

is Armens, ed from it a lovely and 

a, deep blue, almoſt like a Solution of filings of 
crude Copper in the ſame AMenſtruum. 


Poſtſcripr. 


; To conclude this Chapter I ſhall add, that 
tho? I have laid down theſe notes with what ex- 
atneſs was poſſible, yet I queſtion but 
that the Blood of ſeveral, and even of the 
ſame Animals is ſo different at different times, 
s Yb they to' be tryed over again they 

d ſcarce have the ſame effects; yet it 
will not be a jaſt reaſon'to diſcourage others 
in further Tryals,' ſfiace' the advantage natv- 
ral knowledge may attain by it, will be a ſot- 
ficient reward. 


' CHAP. XI. 


Of the Reconcileablemeſ; of Specifick Medi- 
4 cines, to the Coeds PE fpby 


Of ſpecifick Bf: [ deſcend to ſhew that the notion 
; of Specifick Medicines is agreeable to ipe-.: 

cifick Medicines, I ſhall firſt repreſent, that | 
an induced to believe that there are fuch, by 

| the 
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the common Obſervations of .a great many 
larned Men and able Phyſicians 3 and to favour 
this apr” worry rare wrong That there 
are ces whi ve peculiar effe&s 
which can be rbet to no manifeſt Qualities, 
I hall urge the effe&ts of Poyſons taken in a 
rery inconliderable quantity. And I am told, 
that fomething that fell from a Spider iato a 
Man's Eye cauſed him to loſe his ſight, to 
which I ſhall add, that Spiders are obſerved to 
kill flies, much ſooner than cutting off their 
Heads, or running them through with Pins 

mill doit. To which inſtances we may add 
that moſt Poyſons are cured by appropriated 
Antidotes ; and as perfumes cauſe il] ſymtoms 
In many Hiſterick Women; ſo the fumes of 
Feathers burnt relieve them. And | have 
found that the ſmell of Spirit of Harts-horn 
or Sal- 4moniack, hath recovered People made 
fick by fragrant Odours. Eut beyond all 0- 
Argumeats is experience ; for Galen tells 

w, That rhe aſties of a burnt Craw-Fiſh will 
cure the biting of a mad Dog, aud that their 
efets are much more contiderable, if to cen 
Parts of burnt Craw-Fiſh we add five of Gen - 
tian and one of Franktncenfe, And Diaſcorides 
commends them againſt the ſame Diſeaſe that 
the Pergamenian does. And tho' the ſtings of 
-Fcorpions uſually produce very acute Pains and 
Formidable Symtoms; yet the miſchief is eaſily 
remedied, either by cruſhing the Body of the 
ion upon the Hurt, or by anointing the 
art with Oyl of Scorpions, tho” the . Liquor 
appears not. to haye any fenſible Qualities, to 


which their Efficacy may be aſcribed. 
M os * And 
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"And to theſe Inſtances 1 mi 
Ferginian? Fnake-weed cures ee = 


- tle Snake, and the Jeſuit's Powder is a ſped- 


fick in Agnes. And tho!” it be argned agai 
the Virtues of ſpecifick Medion ey 
are altered by the ferment of the Stomach, and 
other trainers of different Textures, and that 
a great deal is carried off by Excrements, or 
is aſſimilated and converted into the Subſtance 
of our Bodies; yet to theſe things it may be 
anſwered, that not only Oyntments, Plaiſters, 
»Periapta, &c. work upon the maſs of Humours; 
but even thoſe Medicines which are allowed 
to-work by manifeſt Qualities, perform what 
they do upon the account of their Particles al- 
terering, and differently diſpoſing the Hu- 
mours of 'our Bodies, and in doing of that 
they are liable to 'the fame objetions offer- 
ed againſt ſpecifick Medicines. Beſides, it is 
obſervable that Xbubarb; will tinge the Urive 
of thoſe that take a conſiderable Doſe, And 
there is a Fruit called prickled Pears in the 
Engliſh American Colonies, which paſſes by 
Urine, ſo much unaltered, that the People think, 
when ſtrangers ro it, that they pi 

And Flaterium ſo much impregnates the Milk 
of a Nurſe, that it will Purge the -Child that 
takes it. And 1 remember that in the confines 
of Savoy and Switerland, when the Cattle fed 
on a Herb called: wild ' Garlick, the butter 
would ſenſibly taſte of it. And in Jreland 
they have a kind of Sea-Fowl which feed upon 
Fiſhes, which is fo little altered, as to make 
ſome queſtion whether it be Fleſh or Fiſh. po 
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Ws KXxL Of Ser Medener.” Gt 
Tas be FR urged apainſt Speci- 
& Medicines, that  lictle is bs Aiporg 
gh the habit of the Body, that it can have 
6 coniderable effets ; yet their Efficacy may 
aſwer for their ſmallneſs in quantity. For 
Jan told that the Negroes have a Poyſon, which 
7 it work ſlow, is nevertheleſs Mortal, and 
they conccal under the Nails of their Fin- 
and drop into the Aliment of thoſe they 
ve ſpite to. And I know a Vegetable Sub- 
Zance, half a Grain of which will be too vio- 
We Purg ow; and ſometimes Mortal : And 
are looked upon as no 
Poyſon, * yet wa e Wound of a fingle Tooth 
T knew one os was taken with violent 
Vomitings, To which may be added the ter- - 
effets of Scorpions in the Ifland of Java. 
ad we ſee that ſeveral Women, otherwiſe 
5 and luſty, will fall into $WOOns vpon 
ll of Musk or Civet, tho” all the 
4 that affe&t them, would not amount to 
hundredth part of a Grain; and by Efiluvia, 
-not more plentiful theſe Symptoms 
he again removed. And the Portions of 
Metallerum in Wine, or of Quick-Silver 
ater, tho? ſmall have very conſiderable 
fo that when a Child who obſtinately 
ed all Medicines, drank ſmall Beer im- 
zgnated with Mercory, he was much reliev- 
in a violent worm. Fever. That there 
| Havig Gid.thus jmuch of ſpecifick Medi- 02-7rou 
[ hat now vroceet to lay down _— chanicoly 
in the following Propoſitions, to ſhew ſo/ves,, 
[Is be ocheRcally Cd : But _ 
& 1 


ſhall pewplies on : would nor have the ; ing Pre 
y ts ny 


_ —— 

Body to be conſidered as a dull lump of matter, 
bur as an admirably contrived Mechanical En- 

in, conliſting of Parts - exquiſitely contri- 
ved and adapted to their particular Uſes; 
and that the effeAs of Bodies upon it may be 
conſidered in reference to that Diſpoſition of 
their Parts, 

This being premiſed there is no need to 
think, that all ſpecificks a& after the ſame 
manner, or the ſame way, and ſometimes the 
ſpecifick may operate by a joynt and in £4 
com "way. But to proceed to the fol- 
lowing Propoſitions, 


PROP. L 


Sometimes the ſpecifick Medicine may cure by 
diſcuſſing or reſolving the Morbifick matter, 
and thereby making it fit for Expulſion by 
the greater common ſhares of the Body, and 
the Pores of the Shin, 


Thus the Blood impregnated with Medici- 
nal Particles, may a& upon groſs Hamours 
which obſtrut the Parts, are not to be 
reſolved without ſpecifick Solvents, which by 
their figure and agitation may get, in betwitt 
and ſeparate thoſe Vifcous Parts ; ſo Blood 
impregnated with Sat- Armoniack diſſolves 
Copper,. not by manifeſt Qualities ; but dy 
Virtue of the Shape, Bulk, Solidity, and other 
Mechanical affeQions of irs Parts, which cot- 
cur to enable it to disjoyn the Parts of a - 
Body, of Tuch a determinate Texture. And 

there are not only a great aumber 
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very different from one another 

their effe&s evidently not to depend 
pon manifeſt Qualities, it ſeveral times 
pens that a Menſtruum leſs Acid, may 
ve this or that Body, which a much 

onger Menſtruum will not work upon; ſo Wa- 
terwill diſſolve the white of an Egg, which 
of Wine will coagulate, ſo will 

of Salt and Oyl of Tartat jr ſelf ; and 

s dephlegmed Spirit of Urine will more 
diſſolve filings of Copper than Spirit 
'Vitriol, and yet the latter will ſpeedily 
Wolve Crabs Eyes, tho' the other leaves 
them vatouched ; ſo Quick-Silver will diſſolve 
Gold in the cold, tho' Aqua Fortis aſſiſted 
_ Heat leaves it untouched ; yet Aqua Fortis 
diffolye Iron, and Quick-ſilver will nor. 
Brimſtone will be diſſolved by com- 
mon Oyl, tho? not by Aqua Fortis, And I 
a Liquor of which one may ſafely drink 


Wine Glaſs full, tho? it will have ſach an 
het upon Stones and Metals as can ſcarce 


be matched. 
And if ſpecifick Medicines may a& upon 


Hemours in the Body, after the manner of 
enſtruums, we may eaſily gueſs why they 
liar Virtues, viz. By reaſon of their 

to work upon peculiarly diſpoſed Bo- 
ſo, as 1 have elſewhere nored, Aqua 
Wis will not work upon Silver if too ſtrong, 
ml diluted with Water, | 
. And as the diſſolution of a Body may part- 
ly depend in is diſpoſition, to' be acted on 
by ſuch a Menſtruum, from thegce may be 
_ Mm 3 dedu- 


ve 


deduced a reaſon, why a Medicine which hath 
good cffcAts in one Diſeaſe , may have' but in» 
different ones in others ; for tho pure Spirit 
of Wine will eaſily diſſolve Gumm, Gpajacum, 
and that Roſinous matter lodged in the Pores 
of the Wood, yet the ſame Menſtruuwm will 
not work upon the Wood' it ſelf. And if fo, 
no wonder that thoſe Medicines which cure 
one Diſtemper in one Perſon; will not 
cure it in another, fince a Variation in the 
Texture of the Morbifick matter, is. enough 
to vary the effe&s of the. Medicines. And 
that a flight alteration of Texture varics the 
_ effefts of a Menſtruum” appears; ſince, tho? 

Spirit of Nitre or Salt ſeparate will cach 
diſlolve Copper ; and tho? the Spirit of Nitre 
will diſſolve Silver, yet- if Spirit of Salt be 
added to it, it ſoon loſes that Quality, 

And here, tho? ſome obje&t againſt ſpeci- 


fick Medicines, that ſince they rove up and 
down in the Blood, they cannot a& well on 
particular Hnmours, yet if we oppo the 


Medicines a&. by impregnating the Blood, 
and that they turn it into a kind of AMenſftru- 
um, it is poſſible that both the Menſiruums 
may be oporeponed to the peccant Humour, 
ſo as to reſolve it more eaſily than any other 
Humour of the Body, As if you take ſome 
Bone aſhes, Crocus Martis, Saw-duſt, Pow- 
dered Sea-Salt, and filings of Gold, and mix 
them together, common Water will diſſolve 
the Salt and leave the others untouched, and 
Quick-Silyer will alone diſſolve the Gold : 
And thoſe that work in Spaniſh Gold _—_ 
| ce 
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tvs, that Quick-Silver poured pow- 
dyed Ore of Gold and Copper mixed, it will 
farce. meddle with the latter, til] the former 
s licked up. 
And from what hath been ſaid, we may 
rok 4a meng » reaſon of the _ of 
| mulets and Appenſa, eſpecially if we 
coaſtder what hath already ers detierens of 
the Effluvizms of Bodies, and | the Poroſity 
of Animal Bodies ; gnd tho? theſe Efluvia 
be” yery ſmall in quantity, yet their effects 
mey be more conſiderable, in as much as they 
xe neither alcered nor conſumed, by previ- 
ow digeſtions, and circulating through Parts, 
in "which they might be in a great meaſure 
diſperſed, and carried off a-long with the Ex+» 
cements, 


PROP. IL 


Sometimes a ſpecifick Medicine may montifie 
tbe over Acid, or other immoderate Par- 
ticles, that infef# the maſs of Blood, and 

deſtroy their Coagulatory or otber EffeFs, 


Tho? I believe not that all Diſtempery 
gre, yet I queſtion not but that a great ma- 
7 are cauſed either by Acids, or their jl] 
; or ProduQions; and which may be cu 
by ſpecifick Medicines two ways, viz, either 
by mortifying them by a poſitive Hoſtility, 
ſuch as Alkalizate Salts, whether fixt as 
lixiviate Salts of Plants, or Volatile, as thoſe 
of Urine, &c. Or, by taking off or blunt- 

| M m 4 jog 
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as by having their 
it is that Minium off the Acidity of 
Vinegar ; Chalk takes off the edge of Aqua 
Fortis, and [Lapis Calaminaris leſſens the Aci- 
dity -of 'Spirit of Salt gnd Spirit of Nitre ; 
and that Acids are rather ſheathed than alte- 
red by theſe Bodies, I am apt to believe, be- 
cavſe as Glauber tells us,” they may by a ſtrong 
fire be drawn out of - Lapis Calaminaris much 
co and "more dephlegmed than be- 
ore, at. | 

And tho? it may be urged by thoſe that 
plead againſt ſpecifick Medicines, that they 
aQt by a manifeſt Quality, viz. their Alka- 
lions Nature, or their Acid; yet there is fo 
great: a variety betwixt Acid and Alkalious 
Medicines themſelves, that 1 am perſwaded 
they perform a great deal upon the account 
of ſomething elſe, beſides their Acid or Al- 
kalious Natore, fince Aqua Fortis will not 
diſſolve Gold 'tho? it wiil Silver, but if it be 
altered: by an addition of Spirit of Salt, 1t 
will diſſolve Gold- and not Silver. Aud 4 
erent Modification may not only make a 
difference* .betwixt Acids, but a contrariety 3 
hoce- Spirit: of -Salt will precipitate Silver, 
which zqaa Fortis: hath diſſolved: And Spirit 
of Nitre will- precipitate out of Butter of An- 
fimony, aft Antimenial powder with 7 re 
bis | "5 erable 
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iderable Confli&t and Efferveſcencez yet this 
-Bateer of Antimony is ſo bighly Acid, that a 
lile quantity of it put into a little Water 
makes it ſo ſower, that many Chymilſts call it 
Heetum Philoſopboruam. And as there are ſeve- 
ral kinds of Acids and of Alkalics too,ſo every 
Alkaly will not mortifie the fame Acid ; for 
tho? Chalk will precipitate a Solution of Co 

per in Aqua Forti?, yet a Volatile Alkaly will 
not, And indeed when 1 conſider what diffe- 
rence there naturally is betwixt Acids, it is not 
unreaſonable to expe, that there may be Acid 
Humours produced in the Body utterly un- 
known to us, and which may require a ſpeci- 
fick Alkaly to corre& them, as it is obſerved, 
that tho* neither Spirit of Vinegar, nor Spirit 
of Salt, nor Oyl- of Vitriol, will diſſolve a 
Calculus Humanus, yet Spirit of Nitre will, 
_ by that means loſes its Corrofive- 


And to what hath been faid, I ſhall add, that 
I am of opinion that particular Acids may be 
the. occaſion of Diſtempers, which they are 
by ſome rather taken to be Remedies ; for tho” 
Acids are looked upon to be of an inciſive Na- 
ture,and tho”. in ſome caſes I am willing to allow 
them | thoſe Virtues; yet I believe that Ob- 
ſtrutions and the Diſeaſes depending therein, 
are cauſed by Acids coagulating, ſome fluids 
diſpoſed to be thickned by them z which 
might be exemplified by the Coagulation I 
have made of ſome Acid Salts, as Spirit of 
Salt, of the white of an Egg, which by be- 
ing beaten is reduced to an SIP BEG 
b-1 : | cence : 
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are 


ther Saline Bodies 3 


per Deliquium will produce Tartarum Vitri- 
olatum; in which both the Acidity abd Al- 
mona An _— me much in» 
y ting from the compo- 
ſition being different from both the Ingredi- 
dients : 'And if beſides theſe inſtances we con- 
ſider how many different Subſtances may be 
poniung by Nature, I am __ res) 
r pecifick Qualities are iſite to alter 
or deſtroy them, in the Medicines made uſe of 
for that purpoſe. | 
And to what hath been faid, I ſhall furthers 
add, that I have mixed two: together . 
neither of which were Acid or jous, and: 
yet the refulting Body was a conſiſtent Cos 
gulum, And I have prepared a certain Lis 
quor, which upon the affufion of Spirit of U- 
rine 


ritie will be torned into a Gelly, And the 
like I have produced without the help of either 
a Acid or an Alkaly, And 1 have had a 
ce prepared withont the help of a Vo- 


PROP, II. 


Sometintes a Specifick Medicine may belp the One. UL 


Patient, by Pretipitating the peccant matter 
our of bis Blood, or the other Liquoys of the 
' Body in which it barbours, 


Tho? OI itation be generally a Conſequent 
of the Mortification of Acids or  Alkalies, by 


Corpuſcles of a contrary Quality, yet ſome 4- 
cds and Mkalies may be mixed without a pre- 
cipitation of any thing ; and ſeveral Precipita- 
tions may be cauſed without any ſuch manifeſt 
Hoſtility, As in certain mixtures of Spirit of 
- cagprary hoop n_ Salt of Tartar or = 
aſhes, Spirit itre, or Aqua Fortis ; 

alſv when Spirir of Urine and Salt, ate mixed 
in«a' certain proportion, make Sal Armoniac, 
which the —_ of thoſe Liquors will keep 
ſwimming ; and that there may be Precipitati- 
ons without any appearance of contrariety, is 
evident, when Silver being diſſolved in = 
Fortis, the Menſtruwm is diluted with Thirty 
pes | or 


3 "Of Specifies Medicines, Book V- 


or Forty Parts of Diſtill'd Water; for if clean 
Plates of pper be immerſed in the Solution, , 
the Metal will be ſlowly precipitated out of 
ir, in the form, not of a Calx, but pure ſhini 
Scales of Silver ; and if you rub Dantzick Vitrid 
upon the Blade of a Knife well wetted with 

ater, the Steel in a trice will be overlaid 
_ a reddiſh enaxyer's 2 ich by its Colour 

Signs appears maniteſtly cupreous. And 

here I ſhall + that there are in Nature, Pre- 
cipitants which ſilently precipitate ſome Bodies 
diſſolved in Urinous Menſtruunms, 

And tho? againſt the Uſe of Precipitating 
Medicines, it may be urged, that the Hetero- 
genous Particles precipitated, may be of dan- 
gerous conſequence, yet they may be leſs per- 
nicious than thoſe hoſtile Particles that pro- 
duce the Diſeaſe. And further, they may not 
be ſo big, but that it is poſſible for them to 
be carried out of the maſs of Blood, fince 
thoſe Mineral Subſtances diſfſolyed in Tunbridge 
Waters, and the Sulphureous ones in the Bath, 
chiefly perform their effefts by being diſper- 
ot RD and aQting on the ſeyeral Parts 

| . 

But moreover it is poſſible Precipitations 
may be made in the of Blood, without 
the Medicine getting into it, which is obſer- 
ved in the ks hop nga > rae Al whie 
were it orge throug ores 
of the Guts, then Faulk 5 reaſon why there 
are not Pores in the Body large enough to 
carry off the Precipitated Parts of the maſs of 


And 


ct .. 
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And not only Sennertus makes uſe of Medi- 
cines in Fevers, to Precipitate the febrile 
matter, but Kergerw very ſolemnly declares 
that he cuted thouſands only by a Precipita- 

Medicine. 

nd that Precipitating may be of uſe in 
Phyſick, I am the more inclined to believe, 
if a PutrefaQtion of Humours be rightly aGgn- 
ed as the cauſe of ſome Diſtempers ; becauſe 
I know a Liquor which being dropped into 
ſtinking Water, Precipitated a light Feculen- 
cy out of it, ppon which the Liquor was 
wholly freed from its ſtink, nor could I per« 
ceive that the Feculency it ſelf had any ; and 
. what was more remarkable was, that the taſte 
of this Precipitant was neither Bitter, Acid, 
. Urinous or Lixiviate. X 


PROP. IV. 


Sometimes the Specifick Remedy may - h 
peculiarly ſtrengtbening and cheriſbing t 
Heart ;, the part affeFed, or both; ; 


That a Medicine may have 
on this or that Part, I am inc to believe 
for the following reaſons. Firſt, becauſe the ſe- 
veral Parts of the Body are of different- 
ly framed, and have different Humoors 
lodged in them; and conſequently the Parts 
of a Medicine diſperſed o—_— the Body, 
may be more aptly appropriated fo be recciv- 
ed or detained in thoſe Parts; and the Parts 


being thas ſtrengypened may, be more able 
10 


liar effefts 


$41 


which means they are thrown v 

| _—_ Parts, for which reaſon, ſome Per- 

| are ſciſed with the Gout ; and I know a 

leman, who tho” he could drink Wine 
without much hurt, yet Brandy would cauſe 
him to have a ſevere Tooth-ach. 

But to.illaſtrate what | was ſaying, of the 
diſpoſition of ſome Parts of Medicines to 
aſſociate themſelves with thoſe Parts they 
ſeem friendly to; I ſhall add, that in nou- 
riſhing Children, Milk does. not only afford 
grofſer Faces, and varjops other Excrements 
as Urine, Macous, and a Hymour by inſenſi- 
of ranſpiration, but Particles which upon 

ir being aſſimilated increaſe the bulk of the 
Body ; and whereas it is obſcryed, .that ſome 
Cartilages in Children acquire a Bony hard- 
neſs in older Perſons, this change cannot be 
ſuppoſed to be the bare effe&t of Exſicca- 
el 


on. 
And as Species Medicines may confirm the 


ſtrength of a Part, ſo they may conduce to 
the reſtoreing of ſtrength tothe weak Part, 
by removing Diſtempered Humours; and 
this they may do, not only by altering the 
whole maſs of Blood, but.their peculiar diſpo- 
ſition to at on the Diſtempered Humour 
And as the Morbifick matter is diyerſify'd, ac- 
cording the diſpoſition of the part it is 
lodged in, ſo muſt 'the Medicine be Spect- 
fically appropriated. And as they contribute 
to the removal of a Diſtempered Humour, 
ſo conſequently they will to the Regagrbegins 

5 2 
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of the fibres of thoſe Parts; either by giving 
* them a firmneſs , of by correQting their im- 
moderate Heat or Cold; or correQing the 
Humours lodged in the Pores of the Part, or 
by takeing away the Convulſive or inordinate 
motions of the Parts; or by relaxing, or 0o- 
therwiſe altering their Pores, or cauſing the 
matter lodged there to be expelled by a gentle 
or violent agitation ; as when Cantharides 
cauſe an Excretion of Urine,or Gravel, by irri- 
tating the fibres of the Bladder: And the 
effeQs of this Medicine alone are ſufficient to 
prove, that there may be Specifick Medicines 
which chiefly reſpet particular Parts; fince 
Cantbarides paſs through the Body, withouc 
any other you bat the Bladder. 

And tho? at the firſt a Medicine may chiefly 
reſpe& a particuler part, without altering the 
yet when once it hath cauſed a change 
in it, the Blood it ſelf, as it ſucceſſively circu- 
lates through that Part, may in ſome meaſure 
a&@ Specifically upon it. And tho? a Medicine 
may communicate to the Blood Particles of 
matter ſo modified, that they may not imme- 
diately relieve the Part, by either ſtrengthen- 
ing ie, or cauſing the Diſtempered matter to 
be carried off by a gentle irritation, yet it may 
do it by both theſe ways, as when Rhubarb is 
taken, it not only purges the Liver of Choler, 
«but ſtrengthens the Tone of the Parts by its 
y. And Oftocalla is obſerved to be 


- a Specifick, by promoteing the Generation of 
PROP. 


 @Caliur, to cement. broken Bones. 


Centres, i 44 


PROP. V: 

Sometimes a Specifick Medicine. may af, 

in the maſs of Blood St « 
ſpoſition, as may + enable Nature, by corre- 


ing, expelling, or | other fit ways, to ſur- 
mount the fick matter, or other cauſe of 
the Diſeaſe. 


And this is agreeable enough with what 
moſt Moderns hold, vis. That Diſtempers 
chiefly depend upon the Temper and ill Con- 
ſticution- of the Humours. And. a change in 
the Humours may ve effected. 

By furniſhing the Blood; with ſome ſort of 
ative Corpuſcles, which may agitate and fer- 
ment it, and to yo-_ the Circulation of the 
Blood. Upon which occaſion it may be ne- 
celſary to advertife, That the Medicines uſu- 
ally made uſe of for that purpoſe being very 
hot z there are ſeveral Conſtitutions of Patients, 
and ſeveral other Circucumſtances, upon which 
account . they do more: harm Þb ir Heat, 
than good by their - Spiri ; belides 
the fluggiſhneſs and want of fermengation in 
the Blood, may proceed from canſes which 
This fort of Medicine will not 'correQ ; for I 
have tryed, that a Vinous Spirit woyld not 
diſſolve Blood which was a little dryed, nor 
draw a TinQure from it, tho! an Urinous work 
Fig * preſently did ; fo a Specifick Medi- 
cine in ſuch a caſe may perform what is in- 
tended, without the inconveniences which other 
Medicines 
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exper Phys, N_ fone. Medicines 
tans, Ca Medicines 
vid Cordials, as Sorrel, which hath an Acid 
taſte ; and it is poſſible ſometimes thoſe Hu- 
mours whch make the Blood ſluggiſh 

not be of a cold, but a hot Nature, in whic 
caſes hot Remedies may rather increaſe than 
diminiſh their ill effe&s; as if the white of 
an Egg be reduced to Water by beating; = 
it of Wine will inſtead of diminiſhing in- 
creaſe its Viſcidity. And 1 once prepared a 
Vegetable Subſtance, which npon an additi- 
on. of Wine became much more Viſcous than 


But to proceed, a Specifick Medicine may 
alter the maſs of Blood, by contriboting to 
its Tenacity, without reſpe& to its Fermen- 
tation; for it the Blood bo yoo thick, it can 
not- readily paſs through the fmall Capillary 
Veſſels, by which Circulation is in a greet 
means retarded; as on the other Hand, if it 
be too thin, it gets out of the Capillary 
Veſſels, and firſt Stagnates, and then Purrifies ; 
bur theſe il} conſequences may be prevented, 
by ſuch Medicines as either on the one Hand 
divide the Parts of the Blood, and make them 
more minute, or on the other ſuch as aſlociate 
them, and ſtick them together. 

Another way by which a Specifick Medi- 
cine may recifie the ſtate of the Blood, is, 


py rorking ſo upon the Heart, as to make it 
| rebfinit Blood more advantageovily; and 


that either by corroborating its. fibres, or ' 


diſſolving ſome il] diſtempered matter, that 
Nn#* obitructs 


ſmall alteration in ., the. Conſtitution of the 
Heart, . may do much in reſpe& of the Cir- 


puts.the whole Body out of order ; 
| effefts of Joy or ſhame, 
promote - the Circulation of the 

it hath been obſerved, -that Joy 
ndden and conſiderable an effe&, 
the ſharpneſs of Hunger ; and 
affe& the Heart after 


if the ſtate of. Blood may be thus alter 
it may -much contribute to the removal 
. ſome very tronbleſome Diſtemper, induced for 
want of a due-Circulation of the Blood. 
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Anetonee 4 Specifick Reedy may wnite with 
te- , nd ſe a Quid 
] be leſs offenſive to Na- 


eaſtly expelled. 


vecifick | ”” the a 
Medicine; a 

are lodged in the 

part lefs ſfapid, Alka- 

them, withont creating 

lteſt di ce; and form a harm- 


ho: relieved a Ne- 
uſe of inflamable 
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ities: of -it, and compoſes a 

eaker than the Spirir, and be- 

Swoinged'or reduced to a Liquor, decomes 

U800d- Medicine; and with a little $kill will 

ca rery good AMenſtruum: in ſeveral Chy- 
Experiments.” 


. "T _& #? - 
. - \ 7% 


Ni A 


Of Specifick Medicimez. Book V., 


A few Grains of Glaſs of Antimony taken 
inwardly, will both Vomit and Purge, but if 
inſtead of Spirit of Wine we make uſe of 
that of Vinegar, = nm by vr the 
Liquor is y impregnated, it be ab- 
ſtracted, Antimonial and Acetons Corpuſcles 
will emerge, ſeveral Grains of which 
may be taken without either Vomiting or 
Purging 3 from' whetce it appears, that all 
CorreQors are not to be eſteemed Alkalies, ſince 
Acids themſelves prove to be Corre&ors too. 
And after a like manner-aot improbably, the 
__ of Animals and others may be ſub- 


-And it is not improbable, that by a Com- 
binatibh "of a Difem Humour with a 


Netlicigie a Salvtiferops Li may be formed, 
and* tho? ſometimes / a » Medicine - is altered 
before-ir comes to the part affeQted, yet that 


alteratioa may. render. it Medicinal : An in- 
ſtance of the former we have in the Preparati- 
orof Afercurius Dudcis, where by uniting Poy* 
ſor with Quick-Silver, an Efficacious Medi- 
cints is made; and an Illuſtration of the lat- 
rer thay'be brought from that Odour which it 
gives to the Urine of the Perſon who takes it, 
{ne po from any {melt} it had of it ſelf be- 
ore, 

And tho? _ what hath been been ſaid, 
for Specifick Medicines fome may offer that 
there/ are ſome: which are” only prey 1 
plyed ; yet from what hath been faid, of t 
Poroſity of Bodies and the effe&s of Effinv1a, 
it will caſily appear” how they may _—— 
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the dy, and alter the Humours which cir- 
init ; and- to what is there offercd we 
aſonably add, the i!} effets of Amu- 


s 'of Arſenick mentioned by Diemerbreck, 
__—s of Cantbarides upon ſome Per- 
im. who only wore them in their Pogy 
"Y | | 

And indeed there are a great many Medi- 
cines externally Specificks, which one would 
wt take to be ſo, as Camphire, which inter- 
willy is very hot and good in ſome Malig- 
maar Fevers, yet outwardly it is uſed to take . 
ef Heat Pimples in the Face, and in cooling 
Ozatments, and againſt Burns ; and Spiric of 
.tho very hot when internally uſed, 
if preſently applyed, takes out the fire 
And {ſo mild a Body as Bread, if 
and outwardly applyed, hath conſide- 
Virtnes in ex affections. And I 
ſeveral times eaten a thing without any 
effet, which a Phyſician told me exter- 


applyed, would Purge Children, being 
ve- in colour, imell or Gripe- 
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- And to theſy inſtances I ſhall add, That Ga- 
& tells us, that an Epileptick Boy was free 
from ſuch Fits,as long as he wore only Piony 
Root as an Appenſum. And I knew one who 
was Paralitick, that was ſnddenly relieved in 
Violent Cramps, only by handling the Tooth 
*f a River-Horſe ; and 1 as well as others bave 

relieved in the Cramp, by putting a 
Ming made of an Elks Hoot upon my fin- 


'88r. And I knew another cured of an In- 
continentia 
Nn 3 
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A few Grains of Glaſs of Antimony taken 
inwardly, will both Vomit and Purge, but if 

inſtead of Spirit of Wine we make uſe of 

that of VRRguar, and when by digeſtion the 
Liquor is ſufficiently impregnated, it be ab- 
ſtrated, Antimonisl and Acetons Corpuſcles 

will emerge, ſeveral Grains of which 

may be _ without either Vomiting or 
Purging 3 from' whetice it appears, that all 
CorreQors are not £o be eſteemed Alkalics,fince 

Acids themſelves prove to be CorreQors too. 

And after a like manner not improbably, the 
—_ of Animals and others may be ſub- 


-Andirt is noti bable, that by a Com- 
binatibh 'of a Difte Humour. with a 
Netlicige a Salutiferops Liquor may be formed, 
and' tho? ſometimes ' a Medicine is altered 
before-ir comes to the part affected, yet: that 
alteratioa may render. it Medicinal : An in- 
ſtunce of the former we have in the Preparati- 
ors of Aſercurius Dudcis, where by uniting Poy- 
ſop/\with Quick-Silver, an Efficacious Medi- 
cints is made; and an Illuſtration of the lat- 
ter may'be brought from that Odour which it 
gives to the Urine 'of the Perſon who takes It, 
COIN from any {(mell- it had of it ſelf be- 

ore. 

-And tho? _—_ what hath been been ſaid, 
for Specifick Medicines fome may offer that 
there” are ſome: which are. only gore ge © 
plyed; yet from what hath been faid, of t 
Poroſity of Bodies and the effe&s of Effixv1c, 
it will caſily appear” how they may infleenc 
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the Body, and alter the Humours which cir- 
culate in it ; and to what is there offercd we 
may reaſonably add, the i!} cffe&ts of Amu- 
lets of Arſenick mentioned by Diemerbreck, 
and the of Cantbarides upon ſome Per- 
ſons who only wore them ia their Pogy 
ets. 


And indeed there are a great many Medi- 
cines externally Specificks, which one would 
not take to be ſo, as Camphire, which inter- 
nally is very hot and good in fome Malig- 


nant Fevers, yet outwardly it is uſed to take . 


off Heat Pimples in the Face, and in cooling 
Oyatmeats, and againſt Burns ; and Spiric of 
Wine, tho very hot when internally uſed, 
yet it, if preſeatly applyed, takes out the fire 
of Burns. And ſo mild a Body as Bread, if 
chewed and outwardly applyed, hath conſide- 
rable Virtues in ex affections, And I 
have ſeveral times eaten a thing -without any 
ſuch effe&t, which a Phyſician told me exter- 
nally applyed would Purge Children, being 
neither offenſive in colour, imell or Gripe- 


And to theſe inſtances I ſha!l add, That Ga- 
len tells us, that an Epileptick Boy was free 
from ſuch Fits,as long as be wore only Piony 
Root as an Appenſum. And I knew one iwho 
was Paralitick, that was ſaddenly relieved in 
. violent Cramps, only by handling the Tooth 
of a River-Horſe ; and 1 as well as others have 
.been relieved in the Cramp, by putting a 
Ring made of an Elks Hoof upon my fn- 
ger. And I knew another cured of an 1#- 

continentia 
Nn 3 | 
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7 Of Sperifick Mediginer.. "For 7 
cotineia Urine bythe fol oe of an peſo, 
And a Lady had a Scrophnlons Tumor di- 
—_— by ſucceſſively a the Body 
of a dead Man to the till the 
cold ſeaſtbly into it. And 1 my ſelf 


Winds, iy a violent H, e ſpeedily 
by mom Ange of a dead Man's 
in my hand ; but a Gentleman told me, 
that if when he was let Blood be held it in 
his hand, no Blood would flow out till he laid 
it aſide, And another told me, that he had 
been freed from a Palpitation of his Heart, 
which uſually fell upon him after a few hours 
with great terror, only by wearing 
ſmooth and flat Cornelians in a bag over the 
pit of his Stomach. 

Galen tells us, That Jaſpers worn after the 
ſame manner are good for the Stomach ; and 
Monardes tells us, that the Bleeding of the 
Hemorrboids have been ſtopped, by wearing a 
Ring made of a Blood-Stone vpon the fin- 
gers, And not only-Boetius and Johannes de 
Lact commends Lapts Nepbriticu, but the ex- 
perienced Monardes and others, And Unttow 
tells vs,. that 'by wearing this Stone ſome 
Parts of the Stone were made ſo minute as to 
be expelled out at the Eyes - And that one that 
had a Catarrh was Porged fourreen times in 
one day by wearing of it ; and it had the like 
By.” tho* not ſo ſtrongly vpon another, 

t, 

'To conclude this Diſcourſe, 1 ſhall here ad- 


vertiſe the Reader, that tho? I have — 
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ſereral ways by which Specifick Medicines 
might opts, Fe I think not thoſe always 
ſingly 


but that ſometimes they 
tly contribute to the producing of the 
3 without enlarging vpon this account 
I ſhall only ſubjoyn, that I hope from whar 
hath been already delivered it may appear, 
that the Doqrine of Specifick Medicines is 
not irreconcileable to Principles of the 
Corpuſcular Philoſophy. 
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CHAP. XIL 


A ſhort account of Ambergreaſe communi” 
cated in the TranſaFions of Otober 6+ 


1673. 


i Beceired the following account from one 
of the Committee of the Eaſt-India Com- 
pany. * Ambergreaſe is not the Scum ,or 
*Excrement of the Whale, &c. but iſſhes 
* out of the Root of a Tree, which always 
© ſhoots out its Roots towards the Sea, 
* fecking the warmth of it, . thereby to de- 
«liver the fMeſt Gum that comes out of 
®it. Which Tree otherwiſe by its copi- 
* ous fatneſs might be burat and deſtroy- 
ed. Wherever it is ſhot into the Sea, 
© it is very tough, and can ſcarce be looſeg- 

ed 
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ed from the Rogt, except by its .onn 
* Weight or the Motion of the Yea 

« If you Plant the Tr where the 
& ſtream ſets to the ſhore, it will caſt it 
* up to great advantage. March 1. 1672, 

© in Batavia Journal, Advice From, &c, 
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